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cag acc ctg get 
1267 

Gin Thr Leu Ala 
375 

ate get aac aag 
1313 

lie Ala Asn Lys 
390 

tttcaagcat cca 
1326 



aag ggc ttt gtc 

Lys Gly Phe Val 
380 

cgc gat cgc gaa 

Arg Asp Arg Glu 
395 



cag ctg cac ggt 

Gin Leu His Gly 

385 

get ggc aac aac 

Ala Gly Asn Asn 
400 



ctg tec tec aag 
Leu Ser Ser Lys 

taagccacct 



<210> 336 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 336 

Met Thr Asn Arg lie Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr 
15 10 15 

Val Ala lie Pro Tyr Leu Lys Lys Met lie Asp Gly Glu Val lie Ala 

20 25 30 



Val Ser Leu Asp 
35 

Gin Arg Ala Leu 
50 

Lys Asp Glu Phe 
65 

Gly Met Tyr Met 



Leu lie Val Lys 

100 

His Val Ala His 
115 

Glu Val Gly Phe 
130 

Ala Arg Asp Phe 
145 

Glu Asn Asn Val 



Leu Gly Gin Gly 

40 

Asp Ala Gly Ala 
55 

Ala Glu Glu Tyr 
70 

Lys Gin Tyr Pro 
85 

His Leu Val Glu 



Gly Cys Thr Gly 

120 

Met Asp Thr Asp 
135 

Ala Trp Thr Arg 
150 

Pro lie Glu Gin 
165 



Gly Glu Asn Met 



Ala Glu Ser lie 

60 

Cys Leu Pro Thr 
75 

Leu Val Ser Ala 
90 

Ala Gly Lys Gin 
105 

Lys Gly Asn Asp 



Pro Asn Leu Glu 

140 

Asp Lys Ala lie 
155 

Ser Val Lys Ser 
170 



Asp Asn Val Arg 
45 

Val Val Asp Ala 



lie Lys Ala Asn 

80 

lie Ser Arg Pro 
95 

Phe Asn Gly Thr 
110 

Gin Val Arg Phe 
125 

lie lie Ala Pro 



Ala Phe Ala Glu 

160 

Pro Phe Ser lie 
175 



Asp Gin Asn Val Trp Gly Arg Ala 

180 

Leu Trp Asn Ala Pro Thr Lys Asp 
195 200 

Ala Leu Gly Asn Ala Pro Asp Glu 
210 215 



lie Glu Thr Gly Tyr Leu Glu Asp 
185 190 

lie Tyr Ala Tyr Thr Glu Asp Pro 

205 

Val lie lie Ser Phe Glu Gly Gly 

220 
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Lys Pro Val Ser 
225 

Glu Glu Leu Asn 



Met Val Glu Asp 

260 

Ala Pro Gly Ala 
275 

Val Thr lie Glu 
290 

Arg Trp Ala Glu 
305 

Arg Ser Leu Asp 



Asp lie Arg Met 

340 

Arg Ser Ser His 
355 

Gly Asp Thr Phe 
370 

Gly Leu Ser Ser 
385 

Asn 



lie Asp Gly Arg 
230 

Arg Arg Ala Gly 
245 

Arg Leu Val Gly 



lie Ala Leu lie 

280 

Arg Glu Leu Ala 
295 

Glu Val Tyr Asp 
310 

Ala Phe lie Asp 
325 

Val Leu His Ala 



Ser Leu Tyr Asp 

360 

Asp Gin Thr Leu 
375 

Lys lie Ala Asn 
390 



Pro Val Ser Val 
235 

Ala Gin Gly Val 
250 

lie Lys Ser Arg 
265 

Lys Ala His Glu 



Arg Tyr Lys Arg 

300 

Gly Leu Trp Phe 
315 

Ser Thr Gin Glu 
330 

Gly Ser lie Thr 
345 

Phe Asn Leu Ala 



Ala Lys Gly Phe 

380 

Lys Arg Asp Arg 
395 



Leu Gin Ala lie 

240 

Gly Arg Leu Asp 
255 

Glu lie Tyr Glu 
270 

Ala Leu Glu Asp 
285 

Gly Val Asp Ala 



Gly Pro Leu Lys 

320 

His Val Thr Gly 
335 

lie Asn Gly Arg 
350 

Thr Tyr Asp Thr 
365 

Val Gin Leu His 



Glu Ala Gly Asn 

400 



<210> 337 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1531) 

<223> RXN02162 

<400> 337 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 

gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 115 

Met Glu Gin His Gly 
1 5 

acc aat gaa ggt gcg ctg tgg ggc ggc cgc ttc tec ggt gga ccc tec 163 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 

10 15 20 

gag gee atg ttc gee ttg agt gtc tec act cat ttc gac tgg gtt ttg 211 
Glu Ala Met Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 
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25 30 35 

gcc cct tat gat gtg ttg gcc tec aag gca cac gec aag gtt ttg cac 259 
Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 

caa gca gat eta ctt tct gat gaa gat eta gcc ace atg ctg get ggg 307 
Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala Thr Met Leu Ala Gly 
55 60 65 

ctt gat cag ctg ggc aag gat gtc gcc gac gga acc ttc ggt ccg ctg 355 
Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 
70 75 80 85 

cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 403 
Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val lie Asp 

90 95 100 

cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 451 
Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 

105 110 115 

aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 499 
Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 
120 125 130 

cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gcc etc age gcc 547 
Arg Asp He Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 

caa get aag gca cat gca ggc gcg ate atg cca ggc aag acc cac ttc 595 
Gin Ala Lys Ala His Ala Gly Ala He Met Pro Gly Lys Thr His Phe 
150 155 160 165 

cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 
Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 

170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 
Gin Pro Leu Leu Arg Asp He Asp Arg He Arg Asp Leu Asp Lys Arg 

185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get ggt tec tct ttg 739 
Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc _ttt gat tec gca 787 
Lys Leu Asn Pro Glu Ala He Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gcc acc age tec cgc gat ttc gca tct gaa 835 
Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 
230 235 240 245 

acc gcc ttc gtg ctg gcg cag ctt gca gtg gat atg tec cgc ttg get 883 
Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp Met Ser Arg Leu Ala 

250 255 260 

gaa gaa ate ate gca tgg tgc acc cca gaa ttt ggt tac ate acc ttg 931 
Glu Glu He He Ala Trp Cys Thr Pro Glu Phe Gly Tyr He Thr Leu 

265 270 275 
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tct gat tec tgg 
Ser Asp Ser Trp 
280 

cct gac gtg gca 
1027 

Pro Asp Val Ala 
295 

aac etc acc ggt 
1075 

Asn Leu Thr Gly 
310 

aac cgc gac ctg 
1123 

Asn Arg Asp Leu 



cag etc aac ctg 
1171 

Gin Leu Asn Leu 

345 

acc ttc aac acc 
1219 

Thr Phe Asn Thr 
360 

ctt gee acc gac 
1267 

Leu Ala Thr Asp 
375 

cgt gag gca cac 
1315 

Arg Glu Ala His 
390 

agg gga gtg gac 
1363 

Arg Gly Val Asp 



gat gca cgt ctg 
1411 

Asp Ala Arg Leu 

425 

gca gtg get tec 
1459 

Ala Val Ala Ser 
440 

gcg gag caa cgc 
1507 

Ala Glu Gin Arg 
455 



tec aca ggc age 
Ser Thr Gly Ser 

285 

gag ctg acc cgt 

Glu Leu Thr Arg 
300 

ctg ctg get acc 

Leu Leu Ala Thr 
315 

cag gaa gat aag 

Gin Glu Asp Lys 
330 

ctg etc cct gca 
Leu Leu Pro Ala 

gag cgc atg cgt 

Glu Arg Met Arg 

365 

ttg get gag tgg 

Leu Ala Glu Trp 
380 

gaa gca tec ggc 

Glu Ala Ser Gly 
395 

ctt ate gat etc 

Leu lie Asp Leu 
410 

acc cca gag gta 
Thr Pro Glu Val 

cgt gca acg cgc 

Arg Ala Thr Arg 

445 

gca cgt gtc gat 

Ala Arg Val Asp 
460 



tea ate atg ccg 
Ser lie Met Pro 

ggc aag tct ggt 

Gly Lys Ser Gly 

305 

ctg aag gca cag 

Leu Lys Ala Gin 
320 

gaa cca ate gta 

Glu Pro lie Val 
335 

atg act ggt ttg 

Met Thr Gly Leu 
350 

gaa ctt gca cca 
Glu Leu Ala Pro 

atg gtg cgc cag 

Met Val Arg Gin 

385 

get tgc gtg egg 

Ala Cys Val Arg 
400 

act gat gaa gaa 

Thr Asp Glu Glu 
415 

egg gaa gtg etc 

Arg Glu Val Leu 
430 

ggt gga acc gcg 
Gly Gly Thr Ala 

gee gca agt acc 

Ala Ala Ser Thr 

465 



cag aag aag aac 979 

Gin Lys Lys Asn 

290 

cgc ttg ate ggt 
Arg Leu lie Gly 

cct tta gcg tac 

Pro Leu Ala Tyr 

325 

gat tec gtg gcg 

Asp Ser Val Ala 
340 

gtt tec acc ttg 

Val Ser Thr Leu 
355 

gca ggt ttc acc 

Ala Gly Phe Thr 
370 

ggc gtt cca ttc 
Gly Val Pro Phe 

ate gcg gag tec 

lie Ala Glu Ser 

405 

etc agt ggc gtt 

Leu Ser Gly Val 
420 

acc att gat ggt 

Thr lie Asp Gly 
435 

ggc gtg egg gtt 

Gly Val Arg Val 
450 

get cac gcg gag 
Ala His Ala Glu 
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tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 
1554 

Trp Ala Arg Ala Gly Val Arg Arg 
470 475 



<210> 338 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 

20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 

85 90 95 

Arg Gly Val lie Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 

100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 

Val Arg Asp Ala Val Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val 
130 135 140 

Asp Ala Leu Ser Ala Gin Ala Lys Ala His Ala Gly Ala lie Met Pro 
145 150 155 160 

Gly Lys Thr His Phe Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin 

165 170 175 

Leu Leu Ala His Ala Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg 

180 185 „ 190 

Asp Leu Asp Lys Arg Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu 
195 200 205 

Ala Gly Ser Ser Leu Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu 
210 215 220 

Gly Phe Asp Ser Ala Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg 
225 230 235 240 

Asp Phe Ala Ser Glu Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp 

245 250 255 

Met Ser Arg Leu Ala Glu Glu He He Ala Trp Cys Thr Pro Glu Phe 
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260 265 270 

Gly Tyr lie Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met 
275 280 285 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
290 295 300 

Gly Arg Leu lie Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
305 310 315 320 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie 

325 330 335 

Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 

340 345 350 

Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 
355 360 365 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 
370 375 380 

Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
385 390 395 400 

Arg lie Ala Glu Ser Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu 

405 410 415 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 

420 425 430 

Leu Thr lie Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 
435 440 445 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
450 455 460 

Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 
465 470 475 



<210> 339 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> FRXA02161 

<400> 339 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 

gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 115 

Met Glu Gin His Gly 
1 5 

acc aat gaa ggt gcg ctg tgg ggc ggc cgc ttc tec ggt gga ccc tec 163 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 
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10 15 20 

gag gcc atg ttc gcc ttg agt gtc tec act cat ttc gac tgg gtt ttg 211 
Glu Ala Met Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 

25 30 35 

gcc cct tat gat gtg ttg gcc tec aag gca cac gcc aag gtt ttg cac 259 
Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 

caa gca gat eta ctt tct gat gaa gat eta gcc acc atg ctg get ggg 307 
Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala Thr Met Leu Ala Gly 
55 60 65 

ctt gat cag ctg ggc aag gat gtc gcc gac gga acc ttc ggt ccg ctg 355 
Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 
70 75 80 85 

cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 403 
Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val lie Asp 

90 95 100 

cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 451 
Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 

105 110 115 

aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 499 
Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 
120 125 130 

cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gcc etc age gcc 547 
Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 

caa get aag gca cat gca ggc gcg ate atg cca ggc aag acc cac ttc 595 
Gin Ala Lys Ala His Ala Gly Ala lie Met Pro Gly Lys Thr His Phe 
150 155 160 165 

cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 
Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 

170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 
Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg Asp Leu Asp Lys Arg 

185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get -ggt tec tct ttg 739 
Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc ttt gat tec gca 787 
Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gcc acc age tec cgc gat ttc gca tct gaa 835 
Ala Asp Asn Ser lie Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 
230 235 240 245 

acc gcc ttc gtg ctg gcg cag ctt gca ngt gga tat gtc ccg ctt ggc 883 
Thr Ala Phe Val Leu Ala Gin Leu Ala Xaa Gly Tyr Val Pro Leu Gly 

250 255 260 
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tgaagaaatc atcgcatggt gca 906 



<210> 340 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 

20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 

85 90 95 

Arg Gly Val He Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 

100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 

Val Arg Asp Ala Val Arg Asp He Ala Leu Gly Thr Thr Glu Leu Val 
130 135 140 

Asp Ala Leu Ser Ala Gin Ala Lys Ala His Ala Gly Ala He Met Pro 
145 150 155 160 

Gly Lys Thr His Phe Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin 

165 170 175 

Leu Leu Ala His Ala Gin Pro Leu Leu Arg Asp He. Asp Arg He Arg 

180 185 190 

Asp Leu Asp Lys Arg Leu Ala Val Ser Pro Tyr Gly -Ser Gly Ala Leu 
195 200 205 

Ala Gly Ser Ser Leu Lys Leu Asn Pro Glu Ala He Ala Glu Glu Leu 
210 215 220 

Gly Phe Asp Ser Ala Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg 
225 230 235 240 

Asp Phe Ala Ser Glu Thr Ala Phe Val Leu Ala Gin Leu Ala Xaa Gly 

245 250 255 

Tyr Val Pro Leu Gly 

260 
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<210> 341 1 * 

<211> 786 \\ ^ 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> FRXA02162 

<400> 341 

ctcggctttg attccgcagc agataactcc attgatgcca ccagctcccg cgatttcgca 60 

tctgaaaccg ccttcgtgct ggcgcagctt gcangtggat atg tec cgc ttg get 115 

Met Ser Arg Leu Ala 
1 5 

gaa gaa ate ate gca tgg tgc acc cca gaa ttt ggt tac ate ace ttg 163 
Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe Gly Tyr lie Thr Leu 

10 15 20 

tct gat tec tgg tec aca ggc age tea ate atg ccg cag aag aag aac 211 
Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met Pro Gin Lys Lys Asn 

25 30 35 

cct gac gtg gca gag ctg acc cgt ggc aag tct ggt cgc ttg ate ggt 259 
Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser Gly Arg Leu lie Gly 
40 45 50 

aac etc acc ggt ctg ctg get acc ctg aag gca cag cct tta gcg tac 307 
Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala Gin Pro Leu Ala Tyr 
55 60 65 

aac cgc gac ctg cag gaa gat aag gaa cca ate gta gat tec gtg gcg 355 
Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie Val Asp Ser Val Ala 
70 75 80 85 

cag etc aac ctg ctg etc cct gca atg act ggt ttg gtt tec acc ttg 403 
Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly Leu Val Ser Thr Leu 

90 95 100 

acc ttc aac acc gag cgc atg cgt gaa ctt gca cca gca ggt ttc acc 451 
Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala Pro Ala Gly Phe Thr 

105 110 115 

ctt gee acc gac ttg get gag tgg atg gtg cgc cag -ggc gtt cca ttc 499 
Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg Gin Gly Val Pro Phe 
120 125 130 

cgt gag gca cac gaa gca tec ggc get tgc gtg egg ate gcg gag tec 547 
Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val Arg lie Ala Glu Ser 
135 140 145 

agg gga gtg gac ctt ate gat etc act gat gaa gaa etc agt ggc gtt 595 
Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu Glu Leu Ser Gly Val 
150 155 160 165 

gat gca cgt ctg acc cca gag gta egg gaa gtg etc acc att gat ggt 643 
Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val Leu Thr lie Asp Gly 

170 175 180 
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gca gtg get tec cgt gca acg cgc ggt gga acc gcg ggc gtg egg gtt 691 
Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr Ala Gly Val Arg Val 

185 190 195 

gcg gag caa cgc gca cgt gtc gat gec gca agt acc get cac gcg gag 739 
Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser Thr Ala His Ala Glu 
200 205 210 

tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 786 
Trp Ala Arg Ala Gly Val Arg Arg 
215 220 



<210> 342 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Ser Arg Leu Ala Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe 
15 10 15 

Gly Tyr lie Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met 

20 25 30 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
35 40 45 

Gly Arg Leu lie Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
50 55 60 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie 
65 70 75 80 

Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 

85 90 95 

Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 

100 105 110 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 
115 120 125 

Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
130 135 140 

Arg lie Ala Glu Ser Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu 
145 150 155 160 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 

165 170 175 

Leu Thr lie Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 

180 185 190 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
195 200 205 

Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 
210 215 220 
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<210> 343 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) (1246) 

<223> RXA02262 

<400> 343 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 

tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 115 

Met Thr Ala Thr Tyr 
1 5 

acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 163 
Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 

10 15 20 

ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 211 
He Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 

25 30 35 

gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 259 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 

aac tec aac teg cat ggc gcg atg ate acc ttc ccg gaa aac cca gaa 307 
Asn Ser Asn Ser His Gly Ala Met He Thr Phe Pro Glu Asn Pro Glu 
55 60 65 

ttt gaa ggc atg ccc aag gac ggc ccc gac cgc cga ttc atg gcg atg 355 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 
70 75 80 85 

ccc gca tac etc ggc ggg cga ttc aaa aac acc ggc gtg aag tgg tac 403 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 

90 95 100 

gga tec aac gcg gaa aac aag gcc tea ggc ttg cct cgc teg ate cac 451 
Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser He His 

105 110 115 

acc ttc gtc etc aac gac acg gtc acc ggt gca ccg aag gcc ate atg 499 
Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala He Met 
120 125 130 

tec gcg aac ctg ctg tec gcc tac cgc acc ggc gcg gtt ccc ggc gtg 547 
Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 

ggc gtg aag cac tta gcg gtc gcc gac gcg aca acc ttg get gtc gtc 595 
Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 165 

gga cct ggt gtc atg gcg aaa acc ate acc gaa gcg tgc ate gca gag 643 
Gly Pro Gly Val Met Ala Lys Thr He Thr Glu Ala Cys He Ala Glu 
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170 175 180 

cgc cca gga ate acc acc ate aag ate aag gga cgc age gaa cgc ggc 691 
Arg Pro Gly lie Thr Thr lie Lys lie Lys Gly Arg Ser Glu Arg Gly 

185 190 195 

ate aac gee ttt gca aca tgg gcg ttg gaa aaa ttc ccc gag ate gaa 73 9 
lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu lie Glu 
200 205 210 

gtg gtc gec gtc gga tct gaa gaa gac gtg gtc aaa gac gee gac ate 787 
Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp lie 
215 220 225 

gtc ate gec gec acc acc acg gac gee gec ggc tec tec gec ttc cca 835 
Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac ttc aaa aaa gaa tgg etc aag ccg ggc gca ttg ctg ctg ctt cca 883 
Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 

250 255 260 

gee gee ggt cgc ttc gac gac get tat ttg ctt gac gac gee cgc etc 931 
Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 

265 270 275 

gtt gtt gac tac atg ggg etc tac gaa gee tgg gca gaa gaa tac ggc 979 
Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 
280 285 290 

cca cag gec tac caa eta etc ggc att cca gga acc cac tgg tac gac 
1027 

Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg caa gga aaa etc gac ctt gca aag att tec cag att ggc 
1075 

Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys lie Ser Gin lie Gly 

310 315 320 325 

gat ate tgc tec ggc aag eta ccc gga cgc acc aac gat gag gaa ate 
1123 

Asp lie Cys Ser Gly Lys Leu Pro Gly Arg Thr Asn Asp Glu Glu lie 

330 335 340 

ate etc tat tec gtc ggc ggc atg cca gta gaa gac gtc gec tgg gca 
1171 

lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 

345 350 355 

acc caa gtg tat gaa aac gec ctg gaa aaa ggc gtc ggc acc aca ttg 
1219 

Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
360 365 370 

aac ctg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 
1266 

Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 
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aaa 
1269 



<210> 344 / 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu 

1 5 / J 10 15 

Ser Glu Pro Asp Met lie Ala Ala Gly Val Lys Asp Val Ala Gin Cys 

20 25 30 

Val Asp Val Met Glu Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr 
35 40 45 

Lys Met Ala Gly Leu Asn Ser Asn Ser His Gly Ala Met lie Thr Phe 
50 55 60 

Pro Glu Asn Pro Glu Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg 
65 70 75 80 

Arg Phe Met Ala Met Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr 

85 90 95 

Gly Val Lys Trp Tyr Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu 

100 105 110 

Pro Arg Ser lie His Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala 
115 120 125 

Pro Lys Ala lie Met Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly 
130 135 140 

Ala Val Pro Gly Val Gly Val Lys His Leu Ala Val Ala Asp Ala Thr 
145 150 155 160 

Thr Leu Ala Val Val Gly Pro Gly Val Met Ala Lys Thr lie Thr Glu 

165 170 175 

Ala Cys lie Ala Glu Arg Pro Gly lie Thr Thr lie Lys lie Lys Gly 

180 185 190 

Arg Ser Glu Arg Gly lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys 
195 200 205 

Phe Pro Glu lie Glu Val Val Ala Val Gly Ser Glu Glu Asp Val Val 
210 215 220 

Lys Asp Ala Asp lie Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly 
225 230 235 240 

Ser Ser Ala Phe Pro Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala 

245 250 255 

Leu Leu Leu Leu Pro Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu 

260 265 270 
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Asp Asp Ala Arg Leu Val Val Asp Tyr 
275 280 

Ala Glu Glu Tyr Gly Pro Gin Ala Tyr 
290 295 

Thr His Trp Tyr Asp Leu Ala Leu Gin 
305 310 

lie Ser Gin lie Gly Asp lie Cys Ser 

325 

Asn Asp Glu Glu lie lie Leu Tyr Ser 

340 345 

Asp Val Ala Trp Ala Thr Gin Val Tyr 
355 360 

Val Gly Thr Thr Leu Asn Leu Trp Glu 
370 375 




PCT/EB00/00923 



Met Gly Leu Tyr Glu Ala Trp 

285 

Gin Leu Leu Gly lie Pro Gly 
300 

Gly Lys Leu Asp Leu Ala Lys 
315 320 

Gly Lys Leu Pro Gly Arg Thr 
330 335 

Val Gly Gly Met Pro Val Glu 

350 

Glu Asn Ala Leu Glu Lys Gly 

365 

Ser Pro Ala Leu Ala 
380 



<210> 345 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA00219 

<400> 345 

tttgccgtac atgcgcgagc acctcctcaa cagcccgcac caccgaccaa tcacataaga 60 

cacaagcact aaaacagcat taaagaaaga aagctttttc gtg gcc cgt aag aaa 115 

Val Ala Arg Lys Lys 
1 5 

aac acg tec gat caa tec cgc tec caa get gcc aac acg ccc att get 163 
Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala Asn Thr Pro lie Ala 

10 15 20 

ggc acc tat gag ggt gaa tat tec gtc ate gag ttg gag gcc gat tec 211 
Gly Thr Tyr Glu Gly Glu Tyr Ser Val lie Glu Leu Glu Ala Asp Ser 

25 30 35 

tac acc acc gat ggc tgg ttg ate age att aat ggc gtg ccc age tct 259 
Tyr Thr Thr Asp Gly Trp Leu lie Ser lie Asn Gly Val Pro Ser Ser 
40 45 50 

cat att gtc ctg ggg caa ccg cag gca ctg gaa ttt gag tac atg egg 307 
His lie Val Leu Gly Gin Pro Gin Ala Leu Glu Phe Glu Tyr Met Arg 
55 60 65 

tgg ate get acc ggc get egg gcg ttc ate gat gcg cat cag gat gca 355 
Trp He Ala Thr Gly Ala Arg Ala Phe He Asp Ala His Gin Asp Ala 
70 75 80 85 

tec aag ctg egg att act cac etc ggc ggc ggt gcg tgc acg atg gcc 403 
Ser Lys Leu Arg He Thr His Leu Gly Gly Gly Ala Cys Thr Met Ala 
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90 95 100 

agg tat ttc gcg gat gtt tac ccg cag tea cgc aac act gtc gtg gaa 451 
Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg Asn Thr Val Val Glu 

105 110 115 

ttg gat gca gag ctt gec cgc ctg teg cgt gaa tgg ttc gac att ccg 499 
Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu Trp Phe Asp lie Pro 
120 125 130 

cgc gcg cca egg gta aag att cgt gtg gat gat gec cga atg gtg gca 547 
Arg Ala Pro Arg Val Lys lie Arg Val Asp Asp Ala Arg Met Val Ala 
135 140 145 

gaa tct ttc act ccc gca age cgc gat gtg ate ate cgt gac gtt ttt 595 
Glu Ser Phe Thr Pro Ala Ser Arg Asp Val lie He Arg Asp Val Phe 
150 155 160 165 

gee gga get ate acg ccg cag aac ttc ace ace gtg gag ttc ttt gag 643 
Ala Gly Ala He Thr Pro Gin Asn Phe Thr Thr Val Glu Phe Phe Glu 

170 175 180 

cac tgt cac cgt ggc ctt get ccc ggc gga ttg tac gtt gee aac tgt 691 
His Cys His Arg Gly Leu Ala Pro Gly Gly Leu Tyr Val Ala Asn Cys 

185 190 195 

ggc gat cat teg gat ctg cgc gga get aaa tct gag etc gcg gga atg 739 
Gly Asp His Ser Asp Leu Arg Gly Ala Lys Ser Glu Leu Ala Gly Met 
200 205 210 

atg gag gtg ttc gag cac gtc gcg gtc ate gee gat ccc ccg atg ctt 787 
Met Glu Val Phe Glu His Val Ala Val He Ala Asp Pro Pro Met Leu 
215 220 225 

aaa ggg cgc cgt tac ggc aac ate att ttg atg ggt tea gac ace gag 835 
Lys Gly Arg Arg Tyr Gly Asn He He Leu Met Gly Ser Asp Thr Glu 
230 235 240 245 

ttc ttt age tec aac age acg gaa gcg tec gcg att ace cgt gag ctt 883 
Phe Phe Ser Ser Asn Ser Thr Glu Ala Ser Ala He Thr Arg Glu Leu 

250 255 260 

ctt ggc ggc ggc gtt cca gcg cag tac aag gat gaa tec tgg gtg egg 931 
Leu Gly Gly Gly Val Pro Ala Gin Tyr Lys Asp Glu Ser Trp Val Arg 

265 270 275 

aaa ttc gee teg gga gec cag gee cgc cac gat ggg_gtc tct ace etc 979 
Lys Phe Ala Ser Gly Ala Gin Ala Arg His Asp Gly Val Ser Thr Leu 
280 285 290 

caa atg ccg agt gat act cca caa cac cct gcg gaa acg ccg gag cat 
1027 

Gin Met Pro Ser Asp Thr Pro Gin His Pro Ala Glu Thr Pro Glu His 
295 300 305 

tea aac aca cag cca taaaaaattc cgctggcgcg tec 
1065 

Ser Asn Thr Gin Pro 
310 
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<210> 346 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Val Ala Arg Lys Lys Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala 
15 10 15 

Asn Thr Pro lie Ala Gly Thr Tyr Glu Gly Glu Tyr Ser Val lie Glu 

20 25 30 

Leu Glu Ala Asp Ser Tyr Thr Thr Asp Gly Trp Leu lie Ser lie Asn 
35 40 45 

Gly Val Pro Ser Ser His lie Val Leu Gly Gin Pro Gin Ala Leu Glu 
50 55 60 

Phe Glu Tyr Met Arg Trp lie Ala Thr Gly Ala Arg Ala Phe lie Asp 
65 70 75 80 

Ala His Gin Asp Ala Ser Lys Leu Arg lie Thr His Leu Gly Gly Gly 

85 90 95 

Ala Cys Thr Met Ala Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg 

100 105 110 

Asn Thr Val Val Glu Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu 
115 120 125 

Trp Phe Asp lie Pro Arg Ala Pro Arg Val Lys lie Arg Val Asp Asp 
130 135 140 

Ala Arg Met Val Ala Glu Ser Phe Thr Pro Ala Ser Arg Asp Val lie 
145 150 155 160 

lie Arg Asp Val Phe Ala Gly Ala lie Thr Pro Gin Asn Phe Thr Thr 

165 170 175 

Val Glu Phe Phe Glu His Cys His Arg Gly Leu Ala Pro Gly Gly Leu 

180 185 190 

Tyr Val Ala Asn Cys Gly Asp His Ser Asp Leu Arg Gly Ala Lys Ser 
195 200 205 

Glu Leu Ala Gly Met Met Glu Val Phe Glu His Val Ala Val lie Ala 
210 215 220 

Asp Pro Pro Met Leu Lys Gly Arg Arg Tyr Gly Asn lie lie Leu Met 
225 230 235 240 

Gly Ser Asp Thr Glu Phe Phe Ser Ser Asn Ser Thr Glu Ala Ser Ala 

245 250 255 

lie Thr Arg Glu Leu Leu Gly Gly Gly Val Pro Ala Gin Tyr Lys Asp 

260 265 270 

Glu Ser Trp Val Arg Lys Phe Ala Ser Gly Ala Gin Ala Arg His Asp 
275 280 285 

Gly Val Ser Thr Leu Gin Met Pro Ser Asp Thr Pro Gin His Pro Ala 
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150 155 160 165 

ctg ccg tgg ctt ggc atg atg cgc ggt gcc gca gca gcc gga atg ate 643 

Leu Pro Trp Leu Gly Met Met Arg Gly Ala Ala Ala Ala Gly Met lie 

170 175 180 

aac etc gtt gca gca eta ttc gtg ggc tgt gtg ctg ctg cga cat ttg 691 

Asn Leu Val Ala Ala Leu Phe Val Gly Cys Val Leu Leu Arg His Leu 

185 190 195 

ctt ccg cgc acc cac ttc ttc gta tec gtg gtg gcg ctt ctt etc gcg 739 

Leu Pro Arg Thr His Phe Phe Val Ser Val Val Ala Leu Leu Leu Ala 
200 205 210 

ate gca gcg eta gcc acc gtg ttg gtg aaa tec gac ggg ate gtt gcc 787 

lie Ala Ala Leu Ala Thr Val Leu Val Lys Ser Asp Gly lie Val Ala 

215 220 225 

acc gcc cgc gca cag etc tac cgc gac ccc gtg ate tat tea cac caa 835 

Thr Ala Arg Ala Gin Leu Tyr Arg Asp Pro Val lie Tyr Ser His Gin 
230 235 240 245 

tct gac tac caa gac ate gta gtg aca gaa cga ggc aaa gac cga cgc 883 

Ser Asp Tyr Gin Asp He Val Val Thr Glu Arg Gly Lys Asp Arg Arg 

250 255 260 

etc tac etc aat ggc ggt ttg cag tat tec act cgt gac cag cat aga 931 

Leu Tyr Leu Asn Gly Gly Leu Gin Tyr Ser Thr Arg Asp Gin His Arg 

265 270 275 

tat aca gaa tea ctg gtg tat cca age ctt aat cca gag gca gaa teg 979 

Tyr Thr Glu Ser Leu Val Tyr Pro Ser Leu Asn Pro Glu Ala Glu Ser 
280 285 290 

gtg tta ate ate ggc ggt ggc gat ggc etc gca gca egg gaa etc etc 
1027 

Val Leu He He Gly Gly Gly Asp Gly Leu Ala Ala Arg Glu Leu Leu 

295 300 305 

cga ttc cca tea atg cag ate acc caa gtt gaa tta gac cca gaa gtc 
1075 

Arg Phe Pro Ser Met Gin He Thr Gin Val Glu Leu Asp Pro Glu Val 
310 315 320 325 

ate gaa gta gcc aac aca gtg ctg cgc tct gac aat ggg gga gcg atg 
1123 

He Glu Val Ala Asn Thr Val Leu Arg Ser Asp Asn Gly Gly Ala Met 

330 335 340 

gaa gat ccc cgc gtc tec ate ate gtt gac gac get ttc acc tgg ctg 
1171 

Glu Asp Pro Arg Val Ser He He Val Asp Asp Ala Phe Thr Trp Leu 

345 350 355 

cgc tec ggc gga aat aat ggc gaa act tac gat tec ate ate ate gat 
1219 

Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp. Ser He He He Asp 
360 365 370 

ctt ccc gac cca aac aac gac acc atg gcc agg ctg tat tea gaa gag 
1267 
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Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg Leu Tyr Ser Glu Glu 
375 380 385 

ttc tac acc ttg gcc cga gca cga ctg aac gaa caa ggc cgc atg gtg 
1315 

Phe Tyr Thr Leu Ala Arg Ala Arg Leu Asn Glu Gin Gly Arg Met Val 
390 395 400 405 

gtg caa tec tec age gcc tac acc act cca gat gtg ttc tgg cga gtt 
1363 

Val Gin Ser Ser Ser Ala Tyr Thr Thr Pro Asp Val Phe Trp Arg Val 

410 415 420 

gga gca acc ttg aaa teg gcg ggc tgt gaa caa gtc ate cca tat cac 
1411 

Gly Ala Thr Leu Lys Ser Ala Gly Cys Glu Gin Val lie Pro Tyr His 

425 430 435 

gtg cat gtt ccc aca ttt ggc gac tgg ggc ttc caa ctg tgt ggc cct 
1459 

Val His Val Pro Thr Phe Gly Asp Trp Gly Phe Gin Leu Cys Gly Pro 
440 445 450 

gcc gac atg gaa tta gag ctt egg gaa gac acc ccg cca ctg act ttc 
1507 

Ala Asp Met Glu Leu Glu Leu Arg Glu Asp Thr Pro Pro Leu Thr Phe 
455 460 465 

ctt aat gat gaa gtt ctg gtg get get ggg gtg ttt ggg ttg gat aat 
1555 

Leu Asn Asp Glu Val Leu Val Ala Ala Gly Val Phe Gly Leu Asp Asn 

470 475 480 485 

cag cct cgt gaa ttg gaa cct tec acg ctg gat cat ccc cgc gtg gtg 
1603 

Gin Pro Arg Glu Leu Glu Pro Ser Thr Leu Asp His Pro Arg Val Val 

490 495 500 

gag gat ctg cgc aag gga tac cgc gaa tea ggc gac tagctgeaac 
1649 

Glu Asp Leu Arg Lys Gly Tyr Arg Glu Ser Gly Asp 

505 510 

gatgegctgt gtg 
1662 



<210> 348 
<211> 513 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Ser Asp Leu Gly Pro lie Trp Arg Trp Leu Leu Leu Val Ser Val 
15 10 15 

Ser lie Cys Ala Ala Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser 

20 25 30 

Leu Ser Thr Ser Leu Asn Gly Gly Gly He Val Glu Thr Ser Leu He 
35 40 45 
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Val Ala Gly Tyr Val Ala Ala Leu Gly Leu Gly Ala Leu Leu Val Lys 
50 55 60 

Pro Phe Leu Asn Trp Pro Ala Gin Thr Phe Leu Gly Val Glu Thr Leu 
65 70 75 80 

Leu Gly Leu lie Gly Gly Cys Ser Ala Leu Val Leu Tyr Phe Thr Phe 

85 90 95 

Ala Thr lie Gly Gin Ser Leu Trp lie Leu Val lie Ala Thr Ala Ala 

100 105 110 

lie Gly lie Leu Val Gly Ala Glu Leu Pro Leu Leu Met Thr Met lie 
115 120 125 

Gin Gin Gly Arg Leu Ala Asp Ala Lys Thr Thr Gly Ser Leu Val Ala 
130 135 140 

Thr Leu Asn Ala Ala Asp Tyr Leu Gly Ala Leu Leu Gly Gly Leu Ala 
145 150 155 160 

Trp Pro Phe Val Leu Leu Pro Trp Leu Gly Met Met Arg Gly Ala Ala 

165 170 175 

Ala Ala Gly Met lie Asn Leu Val Ala Ala Leu Phe Val Gly Cys Val 

180 185 190 

Leu Leu Arg His Leu Leu Pro Arg Thr His Phe Phe Val Ser Val Val 
195 200 205 

Ala Leu Leu Leu Ala lie Ala Ala Leu Ala Thr Val Leu Val Lys Ser 
210 215 220 

Asp Gly lie Val Ala Thr Ala Arg Ala Gin Leu Tyr Arg Asp Pro Val 
225 230 235 240 

lie Tyr Ser His Gin Ser Asp Tyr Gin Asp lie Val Val Thr Glu Arg 

245 250 255 

Gly Lys Asp Arg Arg Leu Tyr Leu Asn Gly Gly Leu Gin Tyr Ser Thr 

260 265 270 

Arg Asp Gin His Arg Tyr Thr Glu Ser Leu Val Tyr Pro Ser Leu Asn 
275 280 285 

Pro Glu Ala Glu Ser Val Leu lie lie Gly Gly Gly -Asp Gly Leu Ala 
290 295 300 

Ala Arg Glu Leu Leu Arg Phe Pro Ser Met Gin lie Thr Gin Val Glu 
305 310 315 320 

Leu Asp Pro Glu Val lie Glu Val Ala Asn Thr Val Leu Arg Ser Asp 

325 330 335 

Asn Gly Gly Ala Met Glu Asp Pro Arg Val Ser lie lie Val Asp Asp 

340 345 350 

Ala Phe Thr Trp Leu Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp 
355 360 365 



520 



WO 01/00843 



PCT/IB00/00923 



Ser lie lie lie 
370 

Leu Tyr Ser Glu 
385 

Gin Gly Arg Met 



Val Phe Trp Arg 

420 

Val lie Pro Tyr 
435 

Gin Leu Cys Gly 
450 

Pro Pro Leu Thr 
465 

Phe Gly Leu Asp 



His Pro Arg Val 

500 

Asp 



Asp Leu Pro Asp 
375 

Glu Phe Tyr Thr 
390 

Val Val Gin Ser 
405 

Val Gly Ala Thr 



His Val His Val 

440 

Pro Ala Asp Met 
455 

Phe Leu Asn Asp 
470 

Asn Gin Pro Arg 
485 

Val Glu Asp Leu 



Pro Asn Asn Asp 

380 

Leu Ala Arg Ala 
395 

Ser Ser Ala Tyr 
410 

Leu Lys Ser Ala 
425 

Pro Thr Phe Gly 



Glu Leu Glu Leu 

460 

Glu Val Leu Val 
475 

Glu Leu Glu Pro 
490 

Arg Lys Gly Tyr 
505 



Thr Met Ala Arg 



Arg Leu Asn Glu 

400 

Thr Thr Pro Asp 
415 

Gly Cys Glu Gin 
430 

Asp Trp Gly Phe 
445 

Arg Glu Asp Thr 



Ala Ala Gly Val 

480 

Ser Thr Leu Asp 
495 

Arg Glu Ser Gly 
510 



<210> 349 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXA01757 

<400> 349 

cgcttattga acggatgcct ctcgatcaag ccaacgaggc tattgcacgt atttcagctg 60 

gtaaaccacg tttccgtatt gtcttggagc cgaattcata atg cca aca gca age 115 

Met Pro Thr Ala Ser 

1 - 5 

cca att tat gat gtc gtt gtc gtc gga gec ggc att tct ggc etc ate 163 
Pro He Tyr Asp Val Val Val Val Gly Ala Gly He Ser Gly Leu He 

10 15 20 

gee acg caa ctg ttg gac cgc gca ggt eta aac ate aaa tgc ttc gaa 211 
Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn He Lys Cys Phe Glu 

25 30 35 

gec tgc tea aga gtt ggc ggc cga gca gtg tct gtc caa cag tec gat 259 
Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser Val Gin Gin Ser Asp 
40 45 50 

ttg ttc ctg gac etc ggc gca aca tgg ttc tgg etc aac gaa cca ctt 307 
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Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp Leu Asn Glu Pro Leu 
55 60 65 

gtg cag caa etc gtc aat aat etc ggc etc ggc aca ttc cct cag gec 355 
Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly Thr Phe Pro Gin Ala 
70 75 80 85 

ate gag ggt gat gcg ctt ttt gag acg ctt gtc gac gec ccg age cgc 403 
lie Glu Gly Asp Ala Leu Phe Glu Thr Leu Val Asp Ala Pro Ser Arg 

90 95 100 

ctg egg ggt aac ccc ata gac get get tea ggc agg ttc caa gca ggg 451 
Leu Arg Gly Asn Pro lie Asp Ala Ala Ser Gly Arg Phe Gin Ala Gly 

105 110 115 

gee tec teg ctt gcg etc ggg ctt gca gee cag etc aag cca gga gtt 499 
Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin Leu Lys Pro Gly Val 
120 125 130 

tta gaa etc ggg gac ccc gtc cat tct etc agt gag gaa gat ggg gaa 547 
Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser Glu Glu Asp. Gly Glu 
135 140 145 

ate gtt gtg aag tct tec aaa cag att gtg agg gca aag cac gtc ate 595 
lie Val Val Lys Ser Ser Lys Gin lie Val Arg Ala Lys His- Val lie 
150 155 160 165 

att gcg gtt cca ccg gca etc get gec gag ttg att ggt ttc ace eta 643 
lie Ala Val Pro Pro Ala Leu Ala Ala Glu Leu lie Gly Phe Thr Leu 

170 175 180 

gat tta cca get gac gtg cga aaa gca gcg cat cca caa cat ata get 691 
Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His Pro Gin His lie Ala 

185 190 195 

gtg atg aat tgg gca aag gag aaa tac acc tta ccc aca caa gec gca 739 
Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu Pro Thr Gin Ala Ala 
200 205 210 

teg get ggg ggt ttt ggg cat gag ctg ttc caa caa cca etc gga cat 787 
Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin Gin Pro Leu Gly His 
215 220 225 

ggg cga att cat tgg gca tea acg gaa gtt gee act gag ttt ggt gga 835 
Gly Arg lie His Trp Ala Ser Thr Glu Val Ala Thr Glu Phe Gly Gly 
230 235 240 245 

cac ctt gaa ggc gca gtt cgt gca gga att cag get gcg ctt caa aca 883 
His Leu Glu Gly Ala Val Arg Ala Gly lie Gin Ala Ala Leu Gin Thr 

250 255 260 

gga ttt aat eta aaa tct taaacctcgt attttccctg ata 924 
Gly Phe Asn Leu Lys Ser 

265 



<210> 350 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 350 
Met Pro Thr Ala 
1 

He Ser Gly Leu 

20 

He Lys Cys Phe 
35 

Val Gin Gin Ser 
50 

Leu Asn Glu Pro 
65 

Thr Phe Pro Gin 



Asp Ala Pro Ser 

100 

Arg Phe Gin Ala 
115 

Leu Lys Pro Gly 
130 



Ser Pro He Tyr 
5 

He Ala Thr Gin 



Glu Ala Cys Ser 

40 

Asp Leu Phe Leu 
55 

Leu Val Gin Gin 
70 

Ala lie Glu Gly 
85 

Arg Leu Arg Gly 



Gly Ala Ser Ser 

120 

Val Leu Glu Leu 
135 



Asp Val Val Val 
10 

Leu Leu Asp Arg 
25 

Arg Val Gly Gly 



Asp Leu Gly Ala 

60 

Leu Val Asn Asn 
75 

Asp Ala Leu Phe 
90 

Asn Pro lie Asp 
105 

Leu Ala Leu Gly 



Gly Asp Pro Val 

140 



Val Gly Ala Gly 
15 

Ala Gly Leu Asn 
30 

Arg Ala Val Ser 
45 

Thr Trp Phe Trp 



Leu Gly Leu Gly 

80 

Glu Thr Leu Val 
95 

Ala Ala Ser Gly 
110 

Leu Ala Ala Gin 
125 

His Ser Leu Ser 



Glu Glu Asp Gly 
145 

Ala Lys His Val 



He Gly Phe Thr 

180 

Pro Gin His He 
195 

Pro Thr Gin Ala 
210 



Glu He Val Val 
150 

He lie Ala Val 
165 

Leu Asp Leu Pro 



Ala Val Met Asn 

200 

Ala Ser Ala Gly 
215 



Lys Ser Ser Lys 
155 

Pro Pro Ala Leu 
170 

Ala Asp Val Arg 
185 

Trp Ala Lys Glu 



Gly Phe Gly His 

220 



Gin lie Val Arg 

160 

Ala Ala Glu Leu 
175 

Lys Ala Ala His 
190 

Lys Tyr Thr Leu 
205 

Glu Leu Phe Gin 



Gin Pro Leu Gly His Gly Arg He 
225 230 

Thr Glu Phe Gly Gly His Leu Glu 

245 

Ala Ala Leu Gin Thr Gly Phe Asn 

260 



His Trp Ala Ser Thr Glu Val Ala 
235 240 

Gly Ala Val Arg -Ala Gly He Gin 
250 255 

Leu Lys Ser 
265 



<210> 351 
<211> 636 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 
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<223> RXA02159 
<400> 351 

tgatggacca gcgtccaaag ttttcgatga agcagaaaac cgcctccacg ctcagaaagc 60 

actgctggtg tggctgctgg ccaaccagcc gaggtaagac atg tec ctt ggc tea 115 

Met Ser Leu Gly Ser 
1 5 

ace ccg tea aca ccg gaa aac tta aat ccc gtg act cgc act gca cgc 163 
Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg Thr Ala Arg 

10 15 20 

caa get etc att ttg cag att ttg gac aaa caa aaa gtc acc age cag 211 
Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val Thr Ser Gin 

25 30 35 

gta caa ctg tct gaa ttg ctg ctg gat gaa ggc ate gat ate acc cag 259 
Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly lie Asp lie Thr Gin 
40 45 50 

gee acc ttg tec cga gat etc gat gaa etc ggt gca cgc aag gtt cgc 307 
Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg Lys Val Arg 
55 60 65 

ccc gat ggg gga cgc gee tac tac gcg gtc ggc cca gta gat age ate 355 
Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val Asp Ser lie 
70 75 80 85 

gec cgc gaa gat etc egg ggt ccg teg gag aag ctg cgc cgc atg ctt 403 
Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg Arg Met Leu 

90 95 100 

gat gaa ctg ctg gtt tct aca gat cat tec ggc aac ate gcg atg ctg 451 
Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn lie Ala Met Leu 

105 110 115 

cgc acc ccg ccg gga get gee cag tac ctg gca agt ttc ate gat agg 499 
Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe lie Asp Arg 
120 125 130 

gtg ggg ctg aaa gaa gtc gtt ggc acc ate get ggt gat gac acc gtt 547 
Val Gly Leu Lys Glu Val Val Gly Thr lie Ala Gly Asp Asp Thr Val 
135 140 145 

ttc gtt etc gee cgt gat ccg etc aca ggt aaa gaa eta ggt gaa tta 595 
Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu -Leu Gly Glu Leu 
150 155 160 165 

etc age ggg cgc acc act taaagcgccc ctagttcaag get 636 
Leu Ser Gly Arg Thr Thr 

170 



<210> 352 
<211> 171 
<212> PRT 

<213> Coryne bacterium glutamicum 
<400> 352 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 
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290 295 300 

Glu Thr Pro Glu His Ser Asn Thr Gin Pro 
305 310 



<210> 347 
<211> 1662 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1639) 
<223> RXA01508 

<400> 347 

ttccgggacg tttccgtgat ctcgtggaag atcccaaact ccgttccggt gccgtcgtgg 60 

ccgccgtcat cttgatcgtg gtgggaaccg taaacgctgc atg tct gat tta gga 115 

Met Ser Asp Leu Gly 
1 5 

ccc ate tgg cgc tgg ctg tta tta gtt tec gtc tec att tgt gcg gca 163 
Pro lie Trp Arg Trp Leu Leu Leu Val Ser Val Ser lie Cys Ala Ala 

10 15 20 

teg ggg ctg gtc tat gag eta gec ctg gta teg ctt tec ace age ttg 211 
Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser Leu Ser Thr Ser Leu 

25 30 35 

aac ggt ggc gga att gta gaa ace tec etc ate gtc gca ggt tat gta 259 
Asn Gly Gly Gly lie Val Glu Thr Ser Leu lie Val Ala Gly Tyr Val 
40 45 50 

get gee ctt gga ctt ggt gca ctg ctg gtc aag ccg ttt etc aac tgg 307 
Ala Ala Leu Gly Leu Gly Ala Leu Leu Val Lys Pro Phe Leu Asn Trp 
55 60 65 

cct gcg caa acc ttc etc ggt gtg gaa ace etc ctt gga ctt att ggt 355 
Pro Ala Gin Thr Phe Leu Gly Val Glu Thr Leu Leu Gly Leu lie Gly 
70 75 80 85 

ggt tgt tec gcg ctg gtg ctg tat ttc acc ttc gcg acc ate ggc caa 403 
Gly Cys Ser Ala Leu Val Leu Tyr Phe Thr Phe Ala Thr lie Gly Gin 

90 95 100 

tec ctg tgg att ctg gtg att gee acc get gca att ggc ate ctg gtc 451 
Ser Leu Trp lie Leu Val lie Ala Thr Ala Ala lie Gly lie Leu Val 

105 110 115 

ggc get gaa ctt cca ctg ctg atg acc atg ate cag caa ggc cgc etc 499 
Gly Ala Glu Leu Pro Leu Leu Met Thr Met lie Gin Gin Gly Arg Leu 
120 125 130 

gee gac gee aaa acc aca gga tct ctg gtt gee acc ttg aat get get 547 
Ala Asp Ala Lys Thr Thr Gly Ser Leu Val Ala Thr Leu Asn Ala Ala 
135 140 145 

gat tac ctt ggc gca ctt tta ggt ggc ctg gee tgg cct ttt gtg ttg 595 
Asp Tyr Leu Gly Ala Leu Leu Gly Gly Leu Ala Trp Pro Phe Val Leu 
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1 5 

Thr Arg Thr Ala Arg Gin 

20 

Lys Val Thr Ser Gin Val 
35 

lie Asp lie Thr Gin Ala 
50 

Ala Arg Lys Val Arg Pro 
65 70 

Pro Val Asp Ser lie Ala 

85 

Leu Arg Arg Met Leu Asp 

100 

Asn lie Ala Met Leu Arg 
115 

Ser Phe lie Asp Arg Val 
130 

Gly Asp Asp Thr Val Phe 
145 150 

Glu Leu Gly Glu Leu Leu 

165 



10 

Ala Leu lie Leu Gin lie 
25 

Gin Leu Ser Glu Leu Leu 
40 

Thr Leu Ser Arg Asp Leu 
55 60 

Asp Gly Gly Arg Ala Tyr 

75 

Arg Glu Asp Leu Arg Gly 

90 

Glu Leu Leu Val Ser Thr 
105 

Thr Pro Pro Gly Ala Ala 
120 

Gly Leu Lys Glu Val Val 
135 140 

Val Leu Ala Arg Asp Pro 

155 

Ser Gly Arg Thr Thr 

170 




PCT/IB00/00923 



15 

Leu Asp Lys Gin 
30 

Leu Asp Glu Gly 
45 

Asp Glu Leu Gly 



Tyr Ala Val Gly 

80 

Pro Ser Glu Lys 
95 

Asp His Ser Gly 
110 

Gin Tyr Leu Ala 
125 

Gly Thr lie Ala 



Leu Thr Gly Lys 

160 



<210> 353 

<211> 414 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXN02154 

<400> 353 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 
1 5 

acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 
Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 

10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 

25 30 35 

gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 259 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu lie Asp Glu Glu 
40 45 50 



525 




WO 01/00843 W W PCT/IB00/00923 




gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc ace aag gga 307 
Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp Asn Leu Thr Lys Gly 
55 60 65 

act gec ggc gec get gtt cag tgc atg aac tta age gtt ggt ttt gat 355 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 
70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 
Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 

90 95 

ecttaaageg gcg 414 



<210> 354 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 

20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 '40 45 

Glu lie Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 

85 90 95 



Pro 



<210> 355 
<211> 1302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1279) 
<223> RXS00147 

<400> 355 

attgeatata atgcaatgaa ttgaataaac tacattcagg gttatcaacc agecaattte 60 

ttttaaaaag gcagacacac gaaaggegae aacagtcacc gtg agt aaa gac acc 115 

Val Ser Lys Asp Thr 
1 5 
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acc acc tac cag gga gtc acc gag ate gga tec gtt ccg gca tac ctg 163 
Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser Val Pro Ala Tyr Leu 

10 15 20 

gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 211 
Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 

25 30 35 

ggc acc acc ctt ggt gag gca gtg ttc act acc gee atg acc ggt tac 259 
Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 
40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 307 
Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin lie Val Val Ala 
55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 355 
Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 
70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 
Ser Arg Asp Gly Lys lie Trp Val Ala Gly Leu Val lie Arg Asp Leu 

90 95 100 

gca gca cgt gtg tec aac tgg cgc gee acc acc tec ttg cag cag gaa 451 
Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 

105 110 115 

atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac acc cgc gca 499 
Met Ala Gly Gin Gly lie Val Gly lie Gly Gly lie Asp Thr Arg Ala 
120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 547 
Leu Val Arg His Leu Arg Asn Glu Gly Ser lie Ala Ala Gly lie Phe 
135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 595 
Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu lie Val 
150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 643 
Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 

170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 691 
Ala Asp Glu Thr Tyr Val lie Glu Ala Glu Gly Glu Glu Arg His Thr 

185 190 _ 195 

gtc gtg gec tac gac ctg ggc att aag caa aac acc cca cgt cgt ttc 739 
Val Val Ala Tyr Asp Leu Gly lie Lys Gin Asn Thr Pro Arg Arg Phe 
200 205 210 

tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 
Ser Ala Arg Gly Val Arg Thr Val lie Val Pro Ala Glu Thr Pro Phe 
215 220 225 

gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 835 
Glu Asp lie Lys Gin Tyr Asn Pro Ser Gly Val Phe lie Ser Asn Gly 
230 235 240 245 

cct ggc gat cct gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 883 
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Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp lie Val Arg Glu 

250 255 260 

gtt ctt gaa gcc gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 

Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie Cys Phe Gly Asn Gin 

265 270 275 



att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 
lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 
1027 

His Arg Gly lie Asn Val Pro Val Lys Asn His lie Thr Gly Lys lie 
295 300 305 



gac ate acc gcc cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 
1075 

Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 



cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac acc tgc 
1123 

Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie Val Thr His Thr Cys 

330 335 340 



etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 
1171 

Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu Lys Ser Gly Arg Ala 

345 350 355 

tac tec gtt cag tac cac cca gag gcc get gcc ggc cca aat gat gca 
1219 

Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 



age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 
1267 

Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 



aag aaa ggc gca taaataacat gecaaagegt tea 
1302 

Lys Lys Gly Ala 
390 



<210> 356 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 

20 25 30 

Gly Phe Gly Ala lie Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 
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Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin lie Val Val Ala Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn 
65 70 75 80 

Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu 

85 90 95 

Val He Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 

100 105 HO 

Ser Leu Gin Gin Glu Met Ala Gly Gin Gly He Val Gly He Gly Gly 
115 120 125 

He Asp Thr Arg Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser He 
130 135 140 

Ala Ala Gly He Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu He Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 

165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly 

180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val He Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe He Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 

245 250 255 

Asp He Val Arg Glu Val Leu Glu Ala Asp He Pro Phe Phe Gly He 

260 265 270 

Cys Phe Gly Asn Gin He Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

Lys Leu Lys Phe Gly His Arg Gly He Asn Val Pro yal Lys Asn His 
290 295 300 

He Thr Gly Lys He Asp He Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He 

325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly He Ala Leu 

340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 
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Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 



Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 357 

<211> 924 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXS00905 

<400> 357 

cgctgcccct ctatgctgct cctagttacc cctgcacaaa tagcggtttt tctcacgcat 60 

tctgcatcga gtcgggtcga cgtatataag gtggaaaggc atg acc caa ttc gaa 115 

Met Thr Gin Phe Glu 
1 5 

aac gcg caa gta ctt aaa gag aac ate gaa aac caa cgc gag cag ate 163 
Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn Gin Arg Glu Gin lie 

10 15 20 

ttt acc cag ttg aaa gaa att gtg tct ttc aac tec gtg cac age gat 211 
Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn Ser Val His Ser Asp 

25 30 35 

cca aac eta ctg gag gac tac gec ggc gcg aaa gaa tgg gta aaa gaa 259 
Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys Glu Trp Val Lys Glu 
40 45 50 

aca ctg acc aac gca ggt etc acc gtc age gaa ttc get gee gaa gat 307 
Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu Phe Ala Ala Glu Asp 
55 60 65 

gga acc acc aac ttc ate ggc acc cgc aag ggc tec gaa ggt gca cca 355 
Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly Ser Glu Gly Ala Pro 
70 75 80 85 

aag gta ctg ctg tac age cac ttc gac gtt gtc cca tec ggc cct ttg 403 
Lys Val Leu Leu Tyr Ser His Phe Asp Val Val Pro Ser Gly Pro Leu 

90 95 _ 100 

gat etc tgg gac acc aat cct ttt gaa etc acc gag cgc gac get ggc 451 
Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr Glu Arg Asp Ala Gly 

105 110 115 

cac ggc acc cgc tgg tac ggc cgc ggc gee get gac tgc aag ggc aac 499 
His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala Asp Cys Lys Gly Asn 
120 125 130 

ctg gtc atg cac etc gca gca ctg cgc gee gtc gaa gee age ggc gac 547 
Leu Val Met His Leu Ala Ala Leu Arg Ala Val Glu Ala Ser Gly Asp 
135 140 145 

acc aca etc aac etc acc tac gtg gtc gag ggc tec gag gaa atg gga 595 
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Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly Ser Glu Glu Met Gly 
150 155 160 165 

ggc gga gcg etc age gcg etc ate aag gac aag cct gag ctt ttc gac 643 
Gly Gly Ala Leu Ser Ala Leu lie Lys Asp Lys Pro Glu Leu Phe Asp 

170 175 180 

gca gat gtc ate ttg att gca gac age gga aac get tec gtg ggc ace 691 
Ala Asp Val lie Leu lie Ala Asp Ser Gly Asn Ala Ser Val Gly Thr 

185 190 195 

cca ace ttg acc act acc ctg cgc ggt ggc gga cag gtc acc gtc acc 739 
Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly Gin Val Thr Val Thr 
200 205 210 

gtg gac acc ctt gaa ggc get gtt cac tec ggc cag aac ggt ggc get 787 
Val Asp Thr Leu Glu Gly Ala Val His Ser Gly Gin Asn Gly Gly Ala 
215 220 225 

gee cca gat get gtt get get etc gtg cgc gtt ctg gat act ttg cgc 835 
Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val Leu Asp Thr Leu Arg 
230 235 240 245 

gat gaa cac gga cgc acc gtt ate gac ggc tgt caa cac cac cgc aaa 883 
Asp Glu His Gly Arg Thr Val lie Asp Gly Cys Gin His His Arg Lys 

250 255 260 

ctg gaa ggg cga gec tta tgatccagag actttccgca gcg 924 
Leu Glu Gly Arg Ala Leu 

265 



<210> 358 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Thr Gin Phe Glu Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn 
15 10 15 

Gin Arg Glu Gin lie Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn 

20 25 30 

Ser Val His Ser Asp Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys 
35 40 45 

Glu Trp Val Lys Glu Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu 
50 55 60 

Phe Ala Ala Glu Asp Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly 
65 70 75 80 

Ser Glu Gly Ala Pro Lys Val Leu Leu Tyr Ser His Phe Asp Val Val 

85 90 95 

Pro Ser Gly Pro Leu Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr 

100 105 110 

Glu Arg Asp Ala Gly His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala 
115 120 125 



531 





WO 01/00843 w PCT/IB00/00923 



Asp Cys Lys Gly Asn Leu Val Met His Leu Ala Ala Leu Arg Ala Val 
130 135 140 

Glu Ala Ser Gly Asp Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly 
145 150 155 160 

Ser Glu Glu Met Gly Gly Gly Ala Leu Ser Ala Leu lie Lys Asp Lys 

165 170 175 

Pro Glu Leu Phe Asp Ala Asp Val He Leu He Ala Asp Ser Gly Asn 

180 185 190 

Ala Ser Val Gly Thr Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly 
195 200 205 

Gin Val Thr Val Thr Val Asp Thr Leu Glu Gly Ala Val His Ser Gly 
210 215 220 

Gin Asn Gly Gly Ala Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val 
225 230 235 240 

Leu Asp Thr Leu Arg Asp Glu His Gly Arg Thr Val He Asp Gly Cys 

245 250 255 

Gin His His Arg Lys Leu Glu Gly Arg Ala Leu 

260 265 



<210> 359 
<211> 627 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> RXS00906 

<400> 359 

accgtggaca cccttgaagg cgctgttcac tccggccaga acggtggcgc tgccccagat 60 

gctgttgctg ctctcgtgcg cgttctggat actttgcgcg atg aac acg gac gca 115 

Met Asn Thr Asp Ala 
1 5 

ccg tta teg acg get gtc aac acc ace gca aac tgg -aag ggc gag cct 163 
Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn Trp Lys Gly Glu Pro 

10 15 20 

tat gat cca gag act ttc cgc age gat gec ggc ate etc gac ggt gta 211 
Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly He Leu Asp Gly Val 

25 30 35 

gac ate atg ggc gac ggc gac aac cca gca age atg ctg tgg tec agg 259 
Asp He Met Gly Asp Gly Asp Asn Pro Ala Ser Met Leu Trp Ser Arg 
40 45 50 

cct gca ate tec ate acc gga ttc act tec acc cca gtg gca gaa gca 307 
Pro Ala He Ser He Thr Gly Phe Thr Ser Thr Pro Val Ala Glu Ala 
55 60 65 
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etc aac gca gtg ccc gca acg gcg tec gec aag eta aac ctt cgc gtg 355 
Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys Leu Asn Leu Arg Val 
70 75 80 85 

cca gca ggc ctg gaa gca aac gat gtg gec gag aag ctg aag cag cac 403 
Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu Lys Leu Lys Gin His 

90 95 100 

ctg ate aat cac aca cct tgg ggc gca aag ate acg gtg gag ate gat 451 
Leu lie Asn His Thr Pro Trp Gly Ala Lys lie Thr Val Glu lie Asp 

105 110 115 

gac att aac caa ccg ttc tec acc gat att ace ggc cct gca atg tec 499 
Asp lie Asn Gin Pro Phe Ser Thr Asp lie Thr Gly Pro Ala Met Ser 
120 125 130 

acc ctg gcg tec tgc ctg age get gcg tac gag ggc aag gat ctt gtc 547 
Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu Gly Lys Asp Leu Val 
135 140 145 

acc gaa ggc age ggc gga tec att cca ctg tgt acc gaa ctg att gag 595 
Thr Glu Gly Ser Gly Gly Ser lie Pro Leu Cys Thr Glu Leu lie Glu 
150 155 160 165 

gtc aac cca taagcagaat tggcactcta egg 627 
Val Asn Pro 



<210> 360 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Asn Thr Asp Ala Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn 
15 10 15 

Trp Lys Gly Glu Pro Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly 

20 25 30 

lie Leu Asp Gly Val Asp lie Met Gly Asp Gly Asp Asn Pro Ala Ser 
35 40 45 

Met Leu Trp Ser Arg Pro Ala lie Ser lie Thr Gly Phe Thr Ser Thr 
50 55 60 - 

Pro Val Ala Glu Ala Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys 
65 70 75 80 

Leu Asn Leu Arg Val Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu 

85 90 95 

Lys Leu Lys Gin His Leu lie Asn His Thr Pro Trp Gly Ala Lys lie 

100 105 110 

Thr Val Glu lie Asp Asp lie Asn Gin Pro Phe Ser Thr Asp He Thr 
115 120 125 

Gly Pro Ala Met Ser Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu 
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130 135 140 

Gly Lys Asp Leu Val Thr Glu Gly Ser Gly Gly Ser lie Pro Leu Cys 
145 150 155 160 

Thr Glu Leu lie Glu Val Asn Pro 

165 



<210> 361 
<211> 246 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> RXS00907 

<400> 361 

cctgagcgct gcgtacgagg gcaaggatct tgtcaccgaa ggcagcggcg gatccattcc 60 

actgtgtacc gaactgattg aggtcaaccc ataagcagaa ttg gca etc tac ggt 115 

Leu Ala Leu Tyr Gly 
1 5 

gtg gaa gaa ccc etc acc gtt ate cac tec get aat gaa tct gtt gac 163 
Val Glu Glu Pro Leu Thr Val lie His Ser Ala Asn Glu Ser Val Asp 

10 15 20 

ccc aat gag att cgc gat ate gee acc gca gaa gca ttg ttc ctg etc 211 
Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu Ala Leu Phe Leu Leu 

25 30 35 

aac tac acc aag tagacccaaa ageaggegtt aac 246 
Asn Tyr Thr Lys 
40 



<210> 362 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Leu Ala Leu Tyr Gly Val Glu Glu Pro Leu Thr Val lie His Ser Ala 
1 5 10 15 

Asn Glu Ser Val Asp Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu 

20 25 30 

Ala Leu Phe Leu Leu Asn Tyr Thr Lys 
35 40 



<210> 363 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1258) 
<223> RXS02001 

<400> 363 

gcggtttcgt catggataag gactgtgttc gggaccattg cgatactcgt gtcaaaaggc 60 

gatagtccag catagaccgt gctttatcga aggtgaaccc atg ccc gtt ate aat 115 

Met Pro Val lie Asn 
1 . 5 

agt ate gee agt ttt tec gac gag atg ace cgc tgg egg cgt cac ctg 163 
Ser He Ala Ser Phe Ser Asp Glu Met Thr Arg Trp Arg Arg His Leu 

10 15 20 

cat caa aac ccc gaa ate age ttt gat tgt gtg gaa act gcg gee ttc 211 
His Gin Asn Pro Glu He Ser Phe Asp Cys Val Glu Thr Ala Ala Phe 

25 30 35 

gtg gee gag cag ctg cgc age ttc ggg gtg gat gaa att cac acc ggc 259 
Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp Glu He His Thr Gly 
40 45 50 

ate gcg aaa acc ggt ate ate gee ctg att cac ggg cgc gag get ggc 307 
He Ala Lys Thr Gly He He Ala Leu He His Gly Arg Glu Ala Gly 
55 60 65 

ccc gtc gtc ggc ctg cgc gee gat atg gac gcg ctg ccg ctg acc gag 355 
Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala Leu Pro Leu Thr Glu 
70 75 80 85 

att acc ggc gtc gac tat gee teg acc acc ccc gga aaa atg cac gec 403 
He Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro Gly Lys Met His Ala 

90 95 100 

tgc ggc cac gac ggc cac acg acc atg ctg ctg ggc gee gee aaa tat 451 
Cys Gly His Asp Gly His Thr Thr Met Leu Leu Gly Ala Ala Lys Tyr 

105 110 115 

ctg gee gag acg cgc aat ttc gca ggt acc gtc gcg ctg ate ttc cag 499 
Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val Ala Leu He Phe Gin 
120 125 130 

cct gcg gaa gaa aac ggc ggc ggc gcg ggc gtt atg gtc gat gaa ggc 547 
Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val Met Val Asp Glu Gly 
135 140 145 

gtc etc gac cgc ttt gee ate gee gaa gtc tac gee ctg cac aac cag 595 
Val Leu Asp Arg Phe Ala He Ala Glu Val Tyr Ala Leu His Asn Gin 
150 155 160 165 

ccc ggc ctg ccg ctt ggc cat ttt atg acg aca gee ggc ccg ate atg 643 
Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr Ala Gly Pro He Met 

170 175 180 

gee get gtc gac acg ttc gac ate aac att acc gga cgc ggc ggc cac 691 
Ala Ala Val Asp Thr Phe Asp He Asn He Thr Gly Arg Gly Gly His 

185 190 195 

ggt gee aaa ccg cac caa acc cgc gac ccc ate gtc gca gee gtc gga 739 
Gly Ala Lys Pro His Gin Thr Arg Asp Pro He Val Ala Ala Val Gly 
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200 

att gtc caa gcg ttt 
lie Val Gin Ala Phe 
215 

gag gac ctt gtc gtg 
Glu Asp Leu Val Val 
230 

aat ate ate ccc gaa 
Asn lie lie Pro Glu 

250 

aac aaa gac gtg cag 
Asn Lys Asp Val Gin 

265 

gcg ggc caa get gca 
Ala Gly Gin Ala Ala 
280 

cgc aac tat ccc gee 
1027 

Arg Asn Tyr Pro Ala 
295 

gec gaa gtc gcg ggc 
1075 

Ala Glu Val Ala Gly 
310 

cgc ggg atg ggg gec 
1123 

Arg Gly Met Gly Ala 

330 

ggt gec tac ctg ttc 
1171 

Gly Ala Tyr Leu Phe 

345 

ccc gee tat aat ttc 
1219 

Pro Ala Tyr Asn Phe 
360 

ttg gec cgc atg gca 
1268 

Leu Ala Arg Met Ala 
375 

cgctcgaaga tgc 
1281 



205 

caa acg ata gtc 
Gin Thr lie Val 
220 

teg gtc acg caa 
Ser Val Thr Gin 
235 

acc gec tat ate 
Thr Ala Tyr lie 



gec atg gtc ate 
Ala Met Val lie 

270 

gec tat ggg gtc 
Ala Tyr Gly Val 
285 

acc att aac gac 

Thr lie Asn Asp 
300 

gag gtc ggc etc 

Glu Val Gly Leu 
315 

gag gat ttc teg 
Glu Asp Phe Ser 



gtc ggt aat ggc 

Val Gly Asn Gly 

350 

aac gac gag gee 

Asn Asp Glu Ala 
365 

gaa cgc ccc ttg 

Glu Arg Pro Leu 
380 



210 

age egg aat cac 
Ser Arg Asn His 
225 

ate cac acc ggc 
lie His Thr Gly 
240 

aac ggc act gtc 
Asn Gly Thr Val 
255 

acg egg atg gaa 
Thr Arg Met Glu 



gag gcg acg ctg 
Glu Ala Thr Leu 

290 

gee gee aaa gee 

Ala Ala Lys Ala 
305 

ggg gtc aac ccg 

Gly Val Asn Pro 
320 

tat ttc etc gaa 

Tyr Phe Leu Glu 
335 

gac age gcg ggc 
Asp Ser Ala Gly 



gcg ccc tac ggc 

Ala Pro Tyr Gly 

370 

ccg tta aag ggc 

Pro Leu Lys Gly 
385 



aat ccg gtc 787 
Asn Pro Val 



age gec gat 835 
Ser Ala Asp 
245 

cgc acc ttc 883 
Arg Thr Phe 
260 

gaa ate gtc 931 

Glu lie Val 

275 

acc tac aac 979 
Thr Tyr Asn 



gee ate get 
Ala lie Ala 



aac ggc teg 

Asn Gly Ser 
325 

aag cgc ccg 

Lys Arg Pro 
340 

ctt cac aac 

Leu His Asn 
355 

gca teg ttc 
Ala Ser Phe 



tgatccatgg 



<210> 364 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 364 

Met Pro Val lie Asn Ser lie Ala Ser Phe Ser Asp Glu Met Thr Arg 
15 10 15 

Trp Arg Arg His Leu His Gin Asn Pro Glu lie Ser Phe Asp Cys Val 

20 25 30 

Glu Thr Ala Ala Phe Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp 
35 40 45 

Glu lie His Thr Gly lie Ala Lys Thr Gly lie lie Ala Leu lie His 
50 55 60 

Gly Arg Glu Ala Gly Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala 
65 70 75 80 

Leu Pro Leu Thr Glu lie Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro 

85 90 95 

Gly Lys Met His Ala Cys Gly His Asp Gly His Thr Thr Met Leu Leu 

100 105 HO 

Gly Ala Ala Lys Tyr Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val 
115 120 125 

Ala Leu lie Phe Gin Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val 
130 135 140 

Met Val Asp Glu Gly Val Leu Asp Arg Phe Ala lie Ala Glu Val Tyr 
145 150 155 160 

Ala Leu His Asn Gin Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr 

165 170 175 

Ala Gly Pro lie Met Ala Ala Val Asp Thr Phe Asp lie Asn lie Thr 

180 185 190 

Gly Arg Gly Gly His Gly Ala Lys Pro His Gin Thr Arg Asp Pro lie 
195 200 205 

Val Ala Ala Val Gly lie Val Gin Ala Phe Gin Thr lie Val Ser Arg 
210 215 220 

Asn His Asn Pro Val Glu Asp Leu Val Val Ser Val Thr Gin lie His 
225 230 235 240 

Thr Gly Ser Ala Asp Asn lie lie Pro Glu Thr Ala -Tyr He Asn Gly 

245 250 255 

Thr Val Arg Thr Phe Asn Lys Asp Val Gin Ala Met Val He Thr Arg 

260 265 270 

Met Glu Glu He Val Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala 
275 280 285 . 

Thr Leu Thr Tyr Asn Arg Asn Tyr Pro Ala Thr He Asn Asp Ala Ala 
290 295 300 

Lys Ala Ala He Ala Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val 
305 310 315 320 
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Asn Pro Asn Gly Ser Arg Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe 

325 330 335 

Leu Glu Lys Arg Pro Gly Ala Tyr Leu Phe Val Gly Asn Gly Asp Ser 

340 345 350 

Ala Gly Leu His Asn Pro Ala Tyr Asn Phe Asn Asp Glu Ala Ala Pro 
355 360 365 

Tyr Gly Ala Ser Phe Leu Ala Arg Met Ala Glu Arg Pro Leu Pro Leu 
370 375 380 

Lys Gly 
385 



<210> 365 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> KXS02101 

<400> 365 

gccatggaat gctccgttga acgcaacagc cttaaataca atcccctcct ataagccaag 60 

agttttagtg tcgctgcgca ggtactctac tatctaatcc atg age cgc. att tea 115 

Met Ser Arg lie Ser 
1 5 



gaa ctt eta aac aat cat ggt gtt gat ctg teg tgg caa gag gee gca 
Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser Trp Gin Glu Ala Ala 

10 15 20 



ace gca gat cgc att cag aaa tac etc gag cgt ttt gat tgt gag gtg 
Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg Phe Asp Cys Glu Val 
40 45 50 

att cca aat gtt ggc ggt tac ggc att ctg gee gtg ttc cga aat ggg 
lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala Val -Phe Arg Asn Gly 
55 60 65 



ggc ctt ccc gtc aag gaa ate acc gga gtt ccg ttt get tec act cgt 
Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro Phe Ala Ser Thr Arg 

90 95 100 

atg cgt ccg cat gat ggg gca aat gtc cat gtc atg cac gca tgc ggc 
Met Arg Pro His Asp Gly Ala Asn Val His Val Met His Ala Cys Gly 

105 HO 115 



163 



tat cag gat ttc cac gaa cat cct gag etc tec ggc ttc gaa tea gag 211 
Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser Gly Phe Glu Ser Glu 

25 30 35 



259 



307 



teg aca gat cct ggt gec cct gtt gcg tta atg cgc gca gat ttc gat 355 
Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met Arg Ala Asp Phe Asp 
70 75 80 85 



403 



451 
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cac gat gtc cac gtc acc gcg ctg ctt ggt gcg tgt gcc att tta gat 499 

His Asp Val His Val Thr Ala Leu Leu Gly Ala Cys Ala lie Leu Asp 
120 125 130 

gag cgt cgc gat gca tgg gaa ggc acg ttc ate gcg ttg ttc cag cca 547 

Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie Ala Leu Phe Gin Pro 

135 140 145 

teg gag gaa aac tec caa ggc get aac aag atg gtc gcc ggc ggt tta 595 

Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met Val Ala Gly Gly Leu 
150 155 160 165 

gtt gat ctg ate cca cgc cct gat gtg tgc ttt ggc cag cat gta gtc 643 

Val Asp Leu lie Pro Arg Pro Asp Val Cys Phe Gly Gin His Val Val 

170 175 180 

ccc ggt get gca gga acc gtg atg age atg cct ggc ggt get etc get 691 

Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro Gly Gly Ala Leu Ala 

185 190 195 

gcc tgc gat tec att gaa ate cgc att cag ggt cgc age gcc cat ggt 739 
Ala Cys Asp Ser lie Glu lie Arg lie Gin Gly Arg Ser Ala His Gly 
200 205 210 

tec atg cct cat aat tec ate gat ccc act tat gtt gca gcg atg att 787 

Ser Met Pro His Asn Ser He Asp Pro Thr Tyr Val Ala Ala Met He 

215 220 225 

gtc gtg cga etc caa gga ate gtg ggc cgc gag gtt tct cca gag gat 835 

Val Val Arg Leu Gin Gly He Val Gly Arg Glu Val Ser Pro Glu Asp 
230 235 240 245 

ttc gcc gtt att tct gtg ggc acc etc cag teg ggc aac acc aac aac 883 

Phe Ala Val He Ser Val Gly Thr Leu Gin Ser Gly Asn Thr Asn Asn 

250 255 260 

acc att cca gca agt get cgt ttg gtg ttg aac tgc cgt ttc tac aac 931 

Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn Cys Arg Phe Tyr Asn 

265 270 275 

gac aaa gtc aag cac aag gtc tac cga gcc ate gaa cgt gtt gtc cgt 979 

Asp Lys Val Lys His Lys Val Tyr Arg Ala He Glu Arg Val Val Arg 
280 285 290 

ggt gaa tgc ctt get tec ggt att gag gaa gaa cct gtc att gag tac 
1027 

Gly Glu Cys Leu Ala Ser Gly He Glu Glu Glu Pro -Val He Glu Tyr 

295 300 305 

ttc gcc cac ggt gat etc acc aac aac acc cct gtt gtc ttc gat act 
1075 

Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro Val Val Phe Asp Thr 
310 315 320 325 

gtg cgc cct gtc ttc gac gat gtt ttc ggc gag gat tct att gac get 
1123 

Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu Asp Ser lie Asp Ala 

330 335 340 

tac egg tgg act gcg teg gag gat ttc ccc tec att cct aag gca ttc 
1171 
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Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser lie Pro Lys Ala Phe 

345 350 355 

aac age cct tac ctg tac tgg acg att ggt gtc acg ccg cgc gat cag 
1219 

Asn Ser Pro Tyr Leu Tyr Trp Thr lie Gly Val Thr Pro Arg Asp Gin 
360 365 370 

tgg aca gaa gec gta gaa aga gac cgc gtg gca teg gat gtg cca gec 
1267 

Trp Thr Glu Ala Val Glu Arg Asp Arg Val Ala Ser Asp Val Pro Ala 
375 380 385 

aat cac atg gga gat ttc etc cct gat tat gcg ccg acg atg tec get 
1315 

Asn His Met Gly Asp Phe Leu Pro Asp Tyr Ala Pro Thr Met Ser Ala 
390 395 400 405 

gec acc cgc gca gec gca gec gcg ctg ctg ace tac ttg gga act aac 
1363 

Ala Thr Arg Ala Ala Ala Ala Ala Leu Leu Thr Tyr Leu Gly Thr Asn 

410 415 420 

taatcatcta gttttctgcg acg 
1386 



<210> 366 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Ser Arg lie Ser Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser 
1 5 10 15 

Trp Gin Glu Ala Ala Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser 

20 25 30 

Gly Phe Glu Ser Glu Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg 
35 40 45 

Phe Asp Cys Glu Val lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala 
50 55 60 

Val Phe Arg Asn Gly Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met 
65 70 75 - 80 

Arg Ala Asp Phe Asp Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro 

85 90 95 

Phe Ala Ser Thr Arg Met Arg Pro His Asp Gly Ala Asn Val His Val 

100 105 110 

Met His Ala Cys Gly His Asp Val His Val Thr Ala Leu Leu Gly Ala 
115 120 125 

Cys Ala lie Leu Asp Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie 
130 135 140 

Ala Leu Phe Gin Pro Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met 
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145 

Val Ala Gly Gly 



Gly Gin His Val 

180 

Gly Gly Ala Leu 
195 

Arg Ser Ala His 
210 

Val Ala Ala Met 
225 

Val Ser Pro Glu 



Gly Asn Thr Asn 

260 

Cys Arg Phe Tyr 
275 

Glu Arg Val Val 
290 

Pro Val lie Glu 
305 

Val Val Phe Asp 



Asp Ser lie Asp 

340 

lie Pro Lys Ala 
355 

Thr Pro Arg Asp 
370 

Ser Asp Val Pro 
385 

Pro Thr Met Ser 



Tyr Leu Gly Thr 

420 



Leu Val Asp Leu 
165 

Val Pro Gly Ala 



Ala Ala Cys Asp 

200 

Gly Ser Met Pro 
215 

lie Val Val Arg 
230 

Asp Phe Ala Val 
245 

Asn Thr lie Pro 



Asn Asp Lys Val 

280 

Arg Gly Glu Cys 
295 

Tyr Phe Ala His 
310 

Thr Val Arg Pro 
325 

Ala Tyr Arg Trp 



Phe Asn Ser Pro 

360 

Gin Trp Thr Glu 
375 

Ala Asn His Met 
390 

Ala Ala Thr Arg 
405 

Asn 



155 

lie Pro Arg Pro 
170 

Ala Gly Thr Val 
185 

Ser lie Glu lie 



His Asn Ser lie 

220 

Leu Gin Gly lie 
235 

lie Ser Val Gly 
250 

Ala Ser Ala Arg 
265 

Lys His Lys Val 



Leu Ala Ser Gly 

300 

Gly. Asp Leu Thr 
315 

Val Phe Asp Asp 
330 

Thr Ala Ser Glu 
345 

Tyr Leu Tyr Trp 



Ala Val Glu Arg 

380 

Gly Asp Phe Leu 
395 

Ala Ala Ala Ala 
410 



160 

Asp Val Cys Phe 
175 

Met Ser Met Pro 
190 

Arg lie Gin Gly 
205 

Asp Pro Thr Tyr 



Val Gly Arg Glu 

240 

Thr Leu Gin Ser 
255 

Leu Val Leu Asn 
270 

Tyr Arg Ala lie 
285 

lie Glu Glu Glu 



Asn Asn Thr Pro 

320 

Val Phe Gly Glu 
335 

Asp Phe Pro Ser 
350 

Thr lie Gly Val 
365 

Asp Arg Val Ala 



Pro Asp Tyr Ala 

400 

Ala Leu Leu Thr 
415 



<210> 367 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (3439) 
<223> RXS02234 

<400> 367 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 115 

Met Pro Lys Arg Ser 
1 5 

gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 163 
Asp lie Asn His Val Leu Val lie Gly Ser Gly Pro lie Val lie Gly 

10 15 20 

cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 

25 30 35 

aag gaa gag gga ctg cgc gtc acc etc ate aac tec aac cca gca acg 259 
Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn Ser Asn Pro Ala Thr 
40 45 50 

ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 307 
lie Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro lie 
55 60 65 

gag ccg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 355 
Glu Pro Glu Tyr lie Asp Lys He Phe Ala Lys Glu He Glu Gin Gly 
70 75 80 85 

cac cca ate gac gee gtc ctg gca acc ctt ggt ggc cag act gca ctt 403 
His Pro He Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 

90 95 100 

aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 451 
Asn Ala Ala He Gin Leu Asp Arg Leu Gly He Leu Glu Lys Tyr Gly 

105 110 115 

gtt gaa etc ate ggt gca gac ate gat gee att gag cgc ggc gaa gat 499 
Val Glu Leu He Gly Ala Asp He Asp Ala He Glu Arg Gly Glu Asp 
120 125 130 

cgc cag aag ttc aag gat att gtc acc acc ate ggt ggc gaa tec gcg 547 
Arg Gin Lys Phe Lys Asp He Val Thr Thr He Gly Gly Glu Ser Ala 
135 140 145 

cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac -gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 

gaa etc ggc ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 643 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 

170 175 180 

ctg ggc tec ggt ctt gca tac aac acc gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg He Ala 

185 190 195 

ggt ggc gga ctt get gca tct cct gaa gca aac gtc ttg ate gaa gaa 739 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu He Glu Glu 
200 205 210 
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tec ate ctt ggt tgg aag 
Ser lie Leu Gly Trp Lys 
215 

gca gac aac gtt gtg gtt 
Ala Asp Asn Val Val Val 
230 235 

ggc gtg cac ace ggc gac 
Gly Val His Thr Gly Asp 

250 

act gac cgt gaa ttc cag 
Thr Asp Arg Glu Phe Gin 

265 

cgc gag gtc ggc gtg gac 
Arg Glu Val Gly Val Asp 
280 

aac cca gtt gat ggc cgc 
1027 

Asn Pro Val Asp Gly Arg 
295 

tct cgt tec tec get ctg 
1075 

Ser Arg Ser Ser Ala Leu 
310 315 

aag atg get gec aag ctg 
1123 

Lys Met Ala Ala Lys Leu 

330 

aac gac ate act ggt gaa 
1171 

Asn Asp lie Thr Gly Glu 

345 

tac gtc gtg gtc aag gec 
1219 

Tyr Val Val Val Lys Ala 
360 

get gat gac act ttg ace 
1267 

Ala Asp Asp Thr Leu Thr 
375 

tec ctg ggc cgc aac tac 
1315 

Ser Leu Gly Arg Asn Tyr 
390 395 

ctg gaa ace aag cag cag 
1363 

Leu Glu Thr Lys Gin Gin 

410 



gaa ttc gag etc gag 
Glu Phe Glu Leu Glu 
220 

ate tgc tec att gaa 
lie Cys Ser lie Glu 

240 

tct gtc ace gtg gca 
Ser Val Thr Val Ala 

255 

aag atg cgc gat cag 
Lys Met Arg Asp Gin 
270 

ace ggt gga tgt aac 
Thr Gly Gly Cys Asn 
285 

ate ate acc att gag 

lie He Thr He Glu 
300 

gca tec aag gca acg 

Ala Ser Lys Ala Thr 

320 

get ate gga tac acc 

Ala He Gly Tyr Thr 

335 

acc cca get gcg ttt 

Thr Pro Ala Ala Phe 
350 

cca cgc ttt get ttc 

Pro Arg Phe Ala Phe 
365 

acc acc atg aag tec 

Thr Thr Met Lys Ser 
380 

att gca gca ctg aac 

He Ala Ala Leu Asn 

400 

ggt ttc tgg acc aag 

Gly Phe Trp Thr Lys 

415 



etc atg cgc gat acc 787 

Leu Met Arg Asp Thr 

225 

aac gtc gac gca ctg 835 
Asn Val Asp Ala Leu 

245 

cct gee ctg acc ctg 883 
Pro Ala Leu Thr Leu 

260 

ggt ate gee ate ate 931 
Gly He Ala He He 
275 

ate cag ttc gee ate 979 
He Gin Phe Ala He 
290 

atg aac cca cgt gtg 

Met Asn Pro Arg Val 
305 

ggc ttc cca att gee 

Gly Phe Pro He Ala 

325 

ctg gat gag ate acc 

Leu Asp Glu He Thr 

340 

gag ccc acc ate gac 

Glu Pro Thr He Asp 
355 

gag aag ttt gtc ggc 

Glu Lys Phe Val Gly 
370 

gtc -ggt gag gtc atg 

Val Gly Glu Val Met 
385 

aag gca ctg cgt tec 

Lys Ala Leu Arg Ser 

405 

cct gat gag ttc ttc 

Pro Asp Glu Phe Phe 

420 
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gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 

Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 

425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ctt 
1459 

Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 

1507 

Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser lie Asp Pro Trp 

455 460 465 

ttc etc gee gag ctt gaa get etc gtg cag ttc cgc cag aag etc gtt 

Phe 5 Leu Ala Glu Leu Glu Ala Leu val Gin Phe Arg Gin Lys Leu Val 
470 475 480 485 

gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 

asd Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 
v 490 495 500 

ggt ctg tec gac ctg cag ate gca gee ctt cgc cca gag ttc get ggc 
1651 

Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg Pro Glu Phe Ala Gly 

505 510 515 

gaa gac ggc gta cgc acc ttg cgt ctg tec eta ggc ate cgc cca gta 
1699 

Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly He Arg Pro Val 
520 525 530 

ttc aag act gtg gat acc tgt gca gca gag ttt gaa get aag act ccg 

Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
535 540 545 

tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 
1795 

Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 
550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 

Ala Pro Gin Thr Glu Arg Glu Lys Val Leu He Leu Gly Ser Gly Pro 

570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 
1891 

Asn Arg He Gly Gin Gly He Glu Phe Asp Tyr Ser Cys Val His Ala 

585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 

Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 
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aac cca gag acc gtg tec acc gac tac gac acc get gac cgc ctg tac 
1987 

Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 
2035 

Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 
2083 

Ala Gin Ser Gly Thr Val Ala Gly Val lie Val Gin Leu Gly Gly Gin 

650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 
2131 

Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 

665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 
2179 

lie Gly Thr Ser Pro Glu Ala lie Asp Met Ala Glu Asp Arg Gly Glu 
680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 
2227 

Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gee gat gag ate age 
2275 

Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu lie Ser 

710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 
2323 

Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 

730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 
2371 

Glu He Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr He Asn Arg Ala 

745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 
2419 

Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 
760 765 770 

aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 
2467 

Asn Ala He Glu He Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 
775 780 785 

tac ctg gca ggc gtc atg gag cac ate gag gaa gee ggc att cac tec 
2515 

Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly lie His Ser 

790 795 800 805 
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ggt gac tec gca 
2563 

Gly Asp Ser Ala 



ate gag aag gtc 
2611 

He Glu Lys Val 

825 

gta cag ggc ctg 
2659 

Val Gin Gly Leu 
840 

tac gtc ate gag 
2707 

Tyr Val He Glu 
855 

tec aag gca acg 
2755 

Ser Lys Ala Thr 
870 

gtg ggc gee ace 
2803 

Val Gly Ala Thr 



gag tac gac ggc 
2851" 

Glu Tyr Asp Gly 

905 

gaa gca gtg ttg 
2899 

Glu Ala Val Leu 
920 

ctg gac ace ctg 
2947 

Leu Asp Thr Leu 
935 

ggc ttg gee aac 
2995 

Gly Leu Ala Asn 
950 

gcg ttt ggt gca 
3043 

Ala Phe Gly Ala 



aac cgc gac aag 
3091 

Asn Arg Asp Lys 

985 



tgt gca ctt cct 

Cys Ala Leu Pro 
810 

cgc gaa gca acc 
Arg Glu Ala Thr 

atg aac gtc cag 

Met Asn Val Gin 

845 

gca aac cca cgt 

Ala Asn Pro Arg 
860 

ggc gtc aac ctg 

Gly Val Asn Leu 
875 

ate aag gat etc 

He Lys Asp Leu 
890 

ggc tec ttg cca 

Gly Ser Leu Pro 

ccg ttc aac cgc 

Pro Phe Asn Arg 

925 

ctt tec cca gag 

Leu Ser Pro Glu 
940 

aac ttc ggc get 

Asn Phe Gly Ala 
955 

ttg cca acc gaa 

Leu Pro Thr Glu 
970 

cgc acc ctg ate 
Arg Thr Leu He 



cca atg act ttg 

Pro Met Thr Leu 
815 

aag aag ctg get 

Lys Lys Leu Ala 
830 

tac gca etc aag 
Tyr Ala Leu Lys 

gca tec cgc acc 

Ala Ser Arg Thr 

865 

gee aag gca gca 

Ala Lys Ala Ala 
880 

caa gat gag ggc 

Gin Asp Glu Gly 
895 

ctg gac get cca 

Leu Asp Ala Pro 
910 

ttc cgt cgc cca 
Phe Arg Arg Pro 

atg aag tec act 

Met Lys Ser Thr 

945 

gca tat gca aag 

Ala Tyr Ala Lys 
960 

ggc acc gtc ttc 

Gly Thr Val Phe 
975 

ctg cca ate cag 

Leu Pro He Gin 
990 
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ggc gca cag gac 

Gly Ala Gin Asp 
820 

ctg ggc ate ggt 

Leu Gly He Gly 
835 

gac gac ate etc 

Asp Asp He Leu 
850 

gtg ccg ttc gtc 
Val Pro Phe Val 

tec cgt ate gca 

Ser Arg He Ala 

885 

atg att cct acc 

Met He Pro Thr 
900 

ate get gtg aag 

He Ala Val Lys 
915 

gat gga aag acc 

Asp Gly Lys Thr 
930 

ggc gag gtc atg 
Gly Glu Val Met 

get gaa get ggc 

Ala Glu Ala Gly 

965 

gtg acc gtg get 

Val Thr Val Ala 
980 

cgc ctg gcg ttg 

Arg Leu Ala Leu 
995 
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atg ggc tac aag ate etc gee ace gaa ggc acc gca ggc atg ctg cgc 
3139 

Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 
3187 

Arg Asn Gly He Glu Cys Glu Val Val Leu Lys Ala Ser Asp He Arg 
1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 
3235 

Glu Gly Val Glu Gly Lys Ser He Val Asp Arg He Arg Glu Gly Glu 
1030 1035 1040 1045 

gtt gac etc ate etc aac acc cca get ggt tct get ggc get cgc cac 
3283 

Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 

1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 
3331 

Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 

1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gec 
3379 

He Thr Thr Val Gin Gly Val Thr Ala 1 Ala Val Gin Gly He Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 
3427 

Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 1100 1105 

gca gtc aag get taagecctat gaeattegge gag 
3462 

Ala Val Lys Ala 
1110 



<210> 368 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Pro Lys Arg Ser Asp He Asn His Val Leu Val He Gly Ser Gly 
15 10 15 

Pro He Val He Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 

20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn 
35 40 45 

Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 
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Glu lie Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu Gly 

85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly lie 

100 105 110 

Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp lie Asp Ala lie 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr lie 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 

His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser 

165 170 175 

Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp 

180 185 190 

Leu Glu Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn 
195 200 205 

Val Leu lie Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu 
210 215 220 

Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie Glu 
225 230 235 240 

Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val Ala 

245 250 255 

Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin 

260 265 270 

Gly lie Ala lie He Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn 
275 280 285 

He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He Glu 
290 295 300 

Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr 
305 310 315 320 

Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala -He Gly Tyr Thr 

325 330 335 

Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe 

340 345 350 

Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe 
355 360 365 

Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser 
370 375 380 

Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn 
385 390 395 400 
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Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys 

405 410 415 

Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val 

420 425 430 

Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu 
435 440 445 

Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser 
450 455 460 

Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe 
465 470 475 480 

Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg 

485 490 495 

Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg 

500 505 510 

Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu 
515 520 525 

Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe 
530 535 540 

Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala 
545 550 555 560 

Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie 

565 570 575 

Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp Tyr 

580 585 590 

Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr 
595 600 605 

Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr 
610 615 620 

Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu 
625 630 635 640 

Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie Val 

645 650 - 655 

Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys 

660 665 670 

Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met Ala 
675 680 685 

Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro 
690 695 700 

Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val 
705 710 715 720 

Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu 
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725 730 735 

Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp 

740 745 750 

Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu Val 
755 760 765 

Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys 
770 775 780 

Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu Glu 
785 790 795 800 

Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr 

805 810 815 

Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 

820 825 830 

Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu 

885 890 895 

Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 

900 905 910 

Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 

965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro He 

980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp Arg 
1025 1030 1035 1040 

He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser 

1045 1050 1055 
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Ala Gly Ala Arg His 

1060 

Val Gly Val Pro Leu 
1075 

Gin Gly He Glu Ala 
1090 

Gin Glu Leu Asp His 
1105 



Asp Gly Tyr Asp He Arg 

1065 

He Thr Thr Val Gin Gly 
1080 

Leu Arg Glu Gly Val Val 
1095 

Ala Val Lys Ala 
1110 



Ala Ala Ala Val Thr 

1070 

Val Thr Ala Ala Val 
1085 

Ser Val Arg Ala Leu 
1100 



<210> 369 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (3198) 
<223> FRXA02234 

<400> 369 

ggc tec aac cca gca acg ate atg ace gac cca gaa atg get gac cac 48 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 

15 10 15 

acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 96 
Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 

20 25 30 

aag gaa ate gag cag ggc cac cca ate gac gee gtc ctg gca acc ctt 144 
Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

ggt ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 
Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gee 240 
He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc acc acc 288 
He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp -He Val Thr Thr 

85 90 95 

ate ggt ggc gaa tec gcg cgt tec cgc gtc tgc cac aac atg gaa gaa 336 
He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 

100 105 110 

gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 384 
Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc gaa 432 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 
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gac ctt gag cgc ate get ggt ggc gga ctt get gca tct cct gaa gca 
Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

aac gtc ttg ate gaa gaa tec ate ctt ggt tgg aag gaa ttc gag etc 
Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 

165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He 

180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

gca cct gee ctg acc ctg act gac cgt gaa ttc cag aag atg cgc gat 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

cag ggt ate gee ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 
Gin Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag ttc gee ate aac cca gtt gat ggc cgc ate ate acc att 
Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 

245 250 255 

gag atg aac cca cgt gtg tct cgt tec tec get ctg gca tec aag gca 
Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 

260 265 270 

acg ggc ttc cca att gee aag atg get gee aag ctg get ate gga tac 
Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

acc ctg gat gag ate acc aac gac ate act ggt gaa acc cca get gcg 
Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag ccc acc ate gac tac gtc gtg gtc aag gee cca cgc ttt get 
Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

ttc gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 
1008 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr -Thr Thr Met Lys 

325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 
1056 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 

340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt ttc tgg acc 
1104 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

aag cct gat gag ttc ttc gca ggg gag cgc get acc gat aag gca get 
1152 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 
1200 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 

1248 „ _ 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 

405 410 415 

tct tct att gat cct tgg ttc etc gee gag ctt gaa get etc gtg cag 

1296 , _ 

Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 

420 425 430 

ttc cgc cag aag etc gtt gac gca cca ttc eta aac gaa gat etc ctg 
1344 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

cgc gaa gca aag ttc atg ggt ctg tec gac ctg cag ate gca gee ctt 
1392 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 

cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 
1440 - 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 

465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 
1488 

Leu Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 

485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 
1536 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 

500 505 510 

gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 
1584 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 -525 

ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 
1632 

He Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 
1680 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 
1728 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
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565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 
1776 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 

580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 
1824 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 
1872 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 
1920 

Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 

625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 
1968 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 

645 650 655 

cct get cca gca ttc ggc acc gca acc tct ttc gaa gag get cgc aca 
2016 

Pro Ala Pro Ala Phe Gly Thr Ala Thr. Ser Phe Glu Glu Ala Arg Thr 

660 665 670 

gta gee gat gag ate age tac cca gtg ctg gtt cgc cct tec tac gtc 
2064 

Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

ttg ggt ggc cgt ggc atg gag att gtc tac gat gag get tec etc gag 
2112 

Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

gat tac ate aac cgc gca act gag ttg tct tct gac cac cca gtg ctg 
2160 

Asp Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

gtt gac cgc ttc eta gac aac get att gag ate gac gtc gac gca ctg 
2208 

Val Asp Arg Phe Leu Asp Asn Ala He Glu He Asp Val Asp Ala Leu 

725 730 735 

tgc gac ggc gac gag gtc tac ctg gca ggc gtc atg gag cac ate gag 
2256 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu 

740 745 750 

gaa gee ggc att cac tec ggt gac tec gca tgt gca ctt cct cca atg 
2304 

Glu Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 
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act ttg ggc gca 
2352 

Thr Leu Gly Ala 
770 

ctg get ctg ggc 
2400 

Leu Ala Leu Gly 
785 

etc aag gac gac 
2448 

Leu Lys Asp Asp 



cgc acc gtg ccg 
2496 

Arg Thr Val Pro 

820 

gca gca tec cgt 
2544 

Ala Ala Ser Arg 
835 

gag ggc atg att 
2592 

Glu Gly Met lie 
850 

get cca ate get 
2640 

Ala Pro lie Ala 
865 

cgc cca gat gga 
2688 

Arg Pro Asp Gly 



tec act ggc gag 
2736 

Ser Thr Gly Glu 

900 

gca aag get gaa 
2784 

Ala Lys Ala Glu 
915 

gtc ttc gtg acc 
2832 

Val Phe Val Thr 
930 

ate cag cgc ctg 
2880 

lie Gin Arg Leu 
945 



cag gac ate gag 

Gin Asp He Glu 
775 

ate ggt gta cag 

He Gly Val Gin 
790 

ate etc tac gtc 

He Leu Tyr Val 
805 

ttc gtc tec aag 
Phe Val Ser Lys 

ate gca gtg ggc 

He Ala Val Gly 

840 

cct acc gag tac 

Pro Thr Glu Tyr 
855 

gtg aag gaa gca 

Val Lys Glu Ala 
870 

aag acc ctg gac 

Lys Thr Leu Asp 
885 

gtc atg ggc ttg 

Val Met Gly Leu 

get ggc gcg ttt 

Ala Gly Ala Phe 

920 

gtg get aac cgc 

Val Ala Asn Arg 
935 

gcg ttg atg ggc 

Ala Leu Met Gly 
950 



aag gtc cgc gaa 

Lys Val Arg Glu 

780 

ggc ctg atg aac 

Gly Leu Met Asn 
795 

ate gag gca aac 

He Glu Ala Asn 
810 

gca acg ggc gtc 

Ala Thr Gly Val 
825 

gee acc ate aag 
Ala Thr He Lys 

gac ggc ggc tec 

Asp Gly Gly Ser 

860 

gtg ttg ccg ttc 

Val Leu Pro Phe 
875 

acc ctg ctt tec 

Thr Leu Leu Ser 
890 

gee aac aac ttc 

Ala Asn Asn Phe 
905 

ggt gca ttg cca 
Gly Ala Leu Pro 

gac aag cgc acc 

Asp Lys Arg Thr 

940 

tac aag ate etc 

Tyr Lys He Leu 
955 

555 



gca acc aag aag 
Ala Thr Lys Lys 

gtc cag tac gca 

Val Gin Tyr Ala 

800 

cca cgt gca tec 

Pro Arg Ala Ser 
815 

aac ctg gee aag 

Asn Leu Ala Lys 
830 

gat etc caa gat 

Asp Leu Gin Asp 
845 

ttg cca ctg gac 
Leu Pro Leu Asp 

aac cgc ttc cgt 

Asn Arg Phe Arg 

880 

cca gag atg aag 

Pro Glu Met Lys 
895 

ggc get gca tat 

Gly Ala Ala Tyr 
910 

acc gaa ggc acc 

Thr Glu Gly Thr 
925 

ctg ate ctg cca 
Leu He Leu Pro 

gec acc gaa ggc 

Ala Thr Glu Gly 

960 
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acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 
2928 

Thr Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val val Leu 

965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 

2976 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 

980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 
3024 

Arg He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 
3072 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 
3120 

Thr Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 

3168 , _ 

Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 

1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 
3218 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 

1060 1065 

gag 
3221 



<210> 370 
<211> 1066 
<212>. PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 
1 5 10 15 

Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 

20 25 30 

Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
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lie Gly Gly Glu 

100 

Val His Glu Thr 
115 

Ser Phe Thr Met 
130 

Asp Leu Glu Arg 
145 

Asn Val Leu lie 



Glu Leu Met Arg 

180 

Glu Asn Val Asp 
195 

Ala Pro Ala Leu 
210 

Gin Gly lie Ala 
225 

Asn lie Gin Phe 



Glu Met Asn Pro 

260 

Thr Gly Phe Pro 
275 

Thr Leu Asp Glu 
290 

Phe Glu Pro Thr 
305 

Phe Glu Lys Phe 



Ser Val Gly Glu 

340 

Asn Lys Ala Leu 
355 

Lys Pro Asp Glu 
370 

Val Leu Glu Asp 
385 

Glu Leu Ala Met 



85 

Ser Ala Arg Ser 



Val Ala Glu Leu 

120 

Gly Gly Leu Gly 
135 

lie Ala Gly Gly 
150 

Glu Glu Ser lie 
165 

Asp Thr Ala Asp 



Ala Leu Gly Val 

200 

Thr Leu Thr Asp 
215 

lie lie Arg Glu 
230 

Ala lie Asn Pro 
245 

Arg Val Ser Arg 



lie Ala Lys Met 

280 

lie Thr Asn Asp 
295 

lie Asp Tyr Val 
310 

Val Gly Ala Asp 
325 

Val Met Ser Leu 



Arg Ser Leu Glu 

360 

Phe Phe Ala Gly 
375 

Leu Lys Arg Pro 
390 

Arg Leu Gly Ala 
405 



90 

Arg Val Cys His 
105 

Gly Leu Pro Val 



Ser Gly Leu Ala 

140 

Gly Leu Ala Ala 
155 

Leu Gly Trp Lys 
170 

Asn Val Val Val 
185 

His Thr Gly Asp 



Arg Glu Phe Gin 

220 

Val Gly Val Asp 
235 

Val Asp Gly Arg 
250 

Ser Ser Ala Leu 
265 

Ala Ala Lys Leu 



lie Thr Gly Glu 

300 

Val Val Lys Ala 
315 

Asp Thr Leu Thr 
330 

Gly Arg Asn Tyr 
345 

Thr Lys Gin Gin 



Glu Arg Ala Thr 

380 

Thr Glu Gly Arg 
395 

Ser Val Glu Glu 
410 



95 

Asn Met Glu Glu 
110 

Val Val Arg Pro 
125 

Tyr Asn Thr Glu 



Ser Pro Glu Ala 

160 

Glu Phe Glu Leu 
175 

lie Cys Ser lie 
190 

Ser Val Thr Val 
205 

Lys Met Arg Asp 



Thr Gly Gly Cys 

240 

lie lie Thr lie 
255 

Ala Ser Lys Ala 
270 

Ala He Gly Tyr 
285 

Thr Pro Ala Ala 



Pro Arg Phe Ala 

320 

Thr Thr Met Lys 
335 

He Ala Ala Leu 
350 

Gly Phe Trp Thr 
365 

Asp Lys Ala Ala 



Leu Tyr Asp Val 

400 

Leu Tyr Glu Ala 
415 
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Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 

740 745 750 

Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 

805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 

820 825 830 

Ala Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 

885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 

900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro 
930 935 940 

He Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu 

965 970 975 

Lys Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 

980 985 - 990 

Arg He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val 
1010 1015 1020 

Thr Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 

1045 1050 1055 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 



559 




WO 01/00843 W W PCT/TO00/00923 

1060 1065 



<210> 371 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXS02565 



<400> 371 

ggaaattcga tacagtgcga tgacgcgata ttagaaagaa aaagatgcgc tttacgacga 60 

aaccctcacc ctccttcagg aacttatccg caacgcctgc gtg aat gat eta acc 11 

Val Asn Asp Leu Thr 
1 5 



cca gat tea ggt cag gaa att aga aac gcg gaa age eta gaa cgt ttc 163 
Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu Ser Leu Glu Arg Phe 

10 15 20 



ttt gaa gga acc ccc aac gtt aaa ate acc aag ctg gaa ccg cat ccg 

Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys Leu Glu Pro His Pro 

25 30 35 

ggc egg acc tea att ate gtg act gtt cca ggc age gat cca gat get 

Gly Arg Thr Ser lie lie Val Thr Val Pro. Gly Ser Asp Pro Asp Ala 
40 45 50 

gag cct tta aca ctg ctt gga cat act gat gtt gtg cct gtt gat ctg 

Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val Val Pro Val Asp Leu 
55 60 65 



att tgg ggt aga ggg tec gtc gat atg etc ttt att acc gca acc caa 
lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe lie Thr Ala Thr Gin 

90 95 100 



gac gca gta gta att aac gtt gga gaa aaa ggt gca get caa cgt cgt 



211 



259 



307 



cct aaa tgg act aaa gat cca ttc ggt gcg gag att teg gat gga cag 355 
Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu He Ser Asp Gly Gin 
70 75 80 85 



403 



gcg gee gtc acc cgt caa gta gee cgt gaa ggc ggc ctg cgt ggc acg 451 
Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly Gly Leu Arg Gly Thr 

105 HO - 115 

ctg aca ttc gtt ggc gtt get gat gag gaa gee cgc ggc gga etc gga 499 
Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala Arg Gly Gly Leu Gly 
120 12S 130 

gcg aag tgg ctt tec gaa gaa cac caa aac etc ttc age tgg aaa aac 547 
Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu Phe Ser Trp Lys Asn 
135 140 145 

tgc etc tec gaa tec ggt gga teg cac ctt cca gtc cac gac ggc age 595 
Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro Val His Asp Gly Ser 
150 155 160 165 
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Asp Ala Val Val lie Asn Val Gly Glu Lys Gly Ala Ala Gin Arg Arg 

170 175 180 



att cac gtc aat ggc gat get ggt cat ggt tec att cct ttc gac cgt 
lie His Val Asn Gly Asp Ala Gly His Gly Ser He Pro Phe Asp Arg 

185 190 195 



gec gat ctg aag gta gee aag gac gat ate tgg caa ggc ttc gtc caa 
Ala Asp Leu Lys Val Ala Lys Asp Asp He Trp Gin Gly Phe Val Gin 
215 220 225 



691 



gac age get att gtc aag ate ggt gaa gtc gee cgc cga ate get gec 739 
Asp Ser Ala He Val Lys He Gly Glu Val Ala Arg Arg He Ala Ala 
200 205 210 



787 



gcg cac cgt ttc gac cca gaa acg gag cag gcg ctt ctt age ggg ace 835 
Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala Leu Leu Ser Gly Thr 
230 235 240 245 

tec cct gag gec tac gca gag ttc ggc gga etc tec cgc ttc gee cac 883 
Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu Ser Arg Phe Ala His 

250 255 260 

gcg gtg tct cat etc acg ate gee caa act gtg gtt cgt gca ggt caa 931 
Ala Val Ser His Leu Thr He Ala Gin Thr Val Val Arg Ala Gly Gin 

265 270 275 

gee ate aat gta ttg cca teg cat gcg tac ttg gaa ctg gat ate cgt 979 
Ala He Asn Val Leu Pro Ser His Ala Tyr Leu Glu Leu Asp He Arg 
280 285 290 

acc ctt cca ggc caa acc aat gac tat gtt gat gac ace ctg cgt get 
1027 

Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp Asp Thr Leu Arg Ala 
295 300 305 

get ctg ggc gat ctt gec gat gaa gta gaa ate gaa cac etc ate tct 
1075 

Ala Leu Gly Asp Leu Ala Asp Glu Val Glu He Glu His Leu He Ser 

310 315 320 325 

gaa gaa gca acg gtg age cca act gat tec agg ttg tat aac acc ttg 
1123 

Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg Leu Tyr Asn Thr Leu 

330 335 340 

gaa aaa gtt ctt ggt gat ttc ttc ccc gat gcg cct -gtg gtc cca att 
1171 

Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala Pro Val Val Pro He 

345 350 355 

att tec tct ggt ggc tct gac ctg cgc ttt ggt cgt cga eta ggc ggt 
1219 

He Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly Arg Arg Leu Gly Gly 
360 365 370 

gtt ggt tat ggt ttt gca gtt cat gca cgt gaa cga act ttg gcg gaa 
1267 

Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu Arg Thr Leu Ala Glu 

375 380 385 
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gca atg ggg caa ctt cac tec cat gac gag gcg ctg tac ctg gaa gat 
1315 

Ala Met Gly Gin Leu His Ser His Asp Glu Ala Leu Tyr Leu Glu Asp 

390 395 400 405 

ctt gaa ctg act gtt egg ggt tat gac tec gtc gtg cgt gaa ttc eta 
1363 

Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val Val Arg Glu Phe Leu 

410 415 420 

ggc taaaaacatg aagcaggagt ctt 

1389 

Gly 



<210> 372 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Val Asn Asp Leu Thr Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu 
15 10 15 

Ser Leu Glu Arg Phe Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys 

20 25 30 

Leu Glu Pro His Pro Gly Arg Thr Ser lie lie Val Thr Val Pro Gly 
35 40 45 

Ser Asp Pro Asp Ala Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val 
50 55 60 

Val Pro Val Asp Leu Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu 
65 70 75 80 

lie Ser Asp Gly Gin lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe 

85 90 95 

lie Thr Ala Thr Gin Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly 

100 105 110 

Gly Leu Arg Gly Thr Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala 
115 120 125 

Arg Gly Gly Leu Gly Ala Lys Trp Leu Ser Glu Glu Jixs Gin Asn Leu 
130 135 140 

Phe Ser Trp Lys Asn Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro 
145 150 155 160 

Val His Asp Gly Ser Asp Ala Val Val lie Asn Val Gly Glu Lys Gly 

165 170 175 

Ala Ala Gin Arg Arg He His Val Asn Gly Asp Ala Gly His Gly Ser 

180 185 190 

He Pro Phe Asp Arg Asp Ser Ala He Val Lys He Gly Glu Val Ala 
195 200 205 
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Arg Arg lie Ala Ala Ala Asp Leu Lys Val Ala Lys Asp Asp lie Trp 
210 215 220 

Gin Gly Phe Val Gin Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala 
225 230 235 240 

Leu Leu Ser Gly Thr Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu 

245 250 255 

Ser Arg Phe Ala His Ala Val Ser His Leu Thr lie Ala Gin Thr Val 

260 265 270 

Val Arg Ala Gly Gin Ala lie Asn Val Leu Pro Ser His Ala Tyr Leu 
275 280 285 

Glu Leu Asp lie Arg Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp 
290 295 300 

Asp Thr Leu Arg Ala Ala Leu Gly Asp Leu Ala Asp Glu Val Glu lie 
305 310 315 320 

Glu His Leu lie Ser Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg 

325 330 335 

Leu Tyr Asn Thr Leu Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala 

340 345 350 

Pro Val Val Pro lie lie Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly 
355 360 365 

Arg Arg Leu Gly Gly Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu 
370 375 380 

Arg Thr Leu Ala Glu Ala Met Gly Gin Leu His Ser His Asp Glu Ala 
385 390 395 400 

Leu Tyr Leu Glu Asp Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val 

405 410 415 

Val Arg Glu Phe Leu Gly 

420 



<210> 373 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXS02937 

<400> 373 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 

tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 115 

Val lie Ser Asn Gly 
1 5 

gaa ggt ccg gtt gtt gcg ctt cgt ggc gac att gat gcg ttg ccc atg 163 



563 
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Glu Gly Pro Val Val Ala Leu Arg Gly Asp lie Asp Ala Leu Pro Met 

10 15 20 

gcg gag cga tec ggc aaa gaa tac gca gca acc gga gtg aca cag gtg 211 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Gly Val Thr Gin Val 

25 30 35 

gat aac acc acc ggt caa gaa act ccg gtg gcg cat acc tgt ggc cac 259 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 
40. 45 50 

gat gtg cat att tea tea ctg ttg ggt gcg gtg cag gcg ttc aat tct 307 
Asp Val His lie Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
55 60 65 

cat egg gaa ttg tgg aac gga acg ttg atg gee gtt ttc cag cca gcg 355 
His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 
70 75 80 85 

gaa gag acg gca get ggt gcg agg atg atg gcg gat cag gac aac gcg 403 
Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 

90 95 100 

ccg gga aat cac tct cca gcg ttc gcg cca gat atg cag cca act ctt 451 
Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp Met Gin Pro Thr Leu 

105 110 115 

gat cgt ggt gtg gaa gcg ctg gtt gta get get tct gcg tgg eta gta 499 
Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 130 

aaa taattggcta atgaatcctt ttc 525 
Lys 



<210> 374 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Val lie Ser Asn Gly Glu Gly Pro Val Val Ala Leu Arg Gly Asp He 
15 10 15 

Asp Ala Leu Pro Met Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr 

20 25 _ 30 

Gly Val Thr Gin Val Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala 
35 40 45 

His Thr Cys Gly His Asp Val His He Ser Ser Leu Leu Gly Ala Val 
50 55 60 

Gin Ala Phe Asn Ser His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala 
65 70 75 80 

Val Phe Gin Pro Ala Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala 

85 90 95 

Asp Gin Asp Asn Ala Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp 
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100 105 HO 

Met Gin Pro Thr Leu Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala 
115 120 125 

Ser Ala Trp Leu Val Lys 
130 



<210> 375 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (943) 

<223> RXA02194 

<400> 375 

gaaatctccc agctcattta ttggacccag gtcatcatgg ttgctcgcgg cctgaagcca 60 

gaagatatct acaagaacct gtaggagttt taaagcaatc atg ttg aaa ate get 115 

Met Leu Lys lie Ala 
1 5 

gtc cca aac aaa ggc teg ctg tec gag cgc gee atg gaa ate etc gec 163 
Val Pro Asn Ly$ Gly Ser Leu Ser Glu Arg Ala Met Glu lie Leu Ala 

10 15 20 

gaa gca ggc tac gca ggc cgt gga gat tec aaa tec etc aac gtt ttt 211 
Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys Ser Leu Asn Val Phe 

25 30 35 

gat gaa gca aac aac gtt gaa ttc ttc ttc ctt cgc cct aaa gat ate 259 
Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu Arg Pro Lys Asp lie 
40 45 50 

gee ate tac gtt get ggt ggc cag etc gat ttg ggt ate ace ggc cgc 307 
Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu Gly lie Thr Gly Arg 
55 60 65 

gac ctt get cgc gat tec cag get gat gtc cac gaa gtt ctt tec etc 355 
Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His Glu Val Leu Ser Leu 
70 75 80 85 

ggc ttc ggt tec tec act ttc cgt tac gca gca cca jget gat gaa gag 403 
Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala Pro Ala Asp Glu Glu 

90 95 100 

tgg age ate gaa aag etc gac ggc aag cgc ate get ace tct tac ccc 451 
Trp Ser lie Glu Lys Leu Asp Gly Lys Arg lie Ala Thr Ser Tyr Pro 

105 110 115 

aac ctt gtt cgc gat gac etc gca gca cgt ggg ctt tec get gag gtg 499 
Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly Leu Ser Ala Glu Val 
120 125 130 

etc cgc etc gac ggt gca gta gag gta tec ate aag ctt ggt gtc gca 547 
Leu Arg Leu Asp Gly Ala Val Glu Val Ser lie Lys Leu Gly Val Ala 
135 140 145 
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gat gcc ate gec gat gtt gta tec ace ggc cgc acg ctg cgt cag caa 
Asp Ala lie Ala Asp Val Val Ser Thr Gly Arg Thr Leu Arg Gin Gin 
150 155 160 165 

ggt ctt gca cct ttc ggc gag gtt ctg tgc ace tct gag get gtc att 
Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr Ser Glu Ala Val lie 

170 175 180 

gtt ggc cgc aag gat gaa aag gtc acc cca gag cag cag ate ctg ctt 
Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu Gin Gin lie Leu Leu 

185 190 195 



ggc tta tec ggc cca acg gta tec cca ctg gca cgc gac aac tgg gtt 
Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala Arg Asp Asn Trp Val 
230 235 240 245 



aag ctt get gga etc ggc get gaa gcc ate ctg get tct gaa ate cgc 
Lys Leu Ala Gly Leu Gly Ala Glu Ala lie Leu Ala Ser Glu lie Arg 

265 270 275 

ate gcc cgc ate tagttttaac tacccccgaa aat 
lie Ala Arg lie 
280 



<210> 376 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 376 

Met Leu Lys lie Ala Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala 
15 10 15 

Met Glu lie Leu Ala Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys 

20 25 30 

Ser Leu Asn Val Phe Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu 
35 40 45 

Arg Pro Lys Asp lie Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu 
50 55 60 

Gly lie Thr Gly Arg Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His 
65 70 75 80 

Glu Val Leu Ser Leu Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala 

85 90 95 



595 



643 



691 



cgc cgc ate cag gga att ttg cac gcg cag aac ttc etc atg ctg gat 739 
Arg Arg lie Gin Gly lie Leu His Ala Gin Asn Phe Leu Met Leu Asp 
200 205 210 

tac aac gtc gac cgc gac aac ctg gac get gcc act gca gta acc cca 787 
Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala Thr Ala Val Thr Pro 
215 220 225 



835 



get gta cgc gcc atg gtg cca cgc agg tea get aac gcc ate atg gat 883 
Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala Asn Ala lie Met Asp 

250 255 260 



931 



966 
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Pro Ala Asp Glu 

100 

Ala Thr Ser Tyr 
115 

Leu Ser Ala Glu 
130 

Lys Leu Gly Val 
145 

Thr Leu Arg Gin 



Ser Glu Ala Val 

180 

Gin Gin lie Leu 
195 

Phe Leu Met Leu 
210 

Thr Ala Val Thr 
225 

Arg Asp Asn Trp 



Asn Ala lie Met 

260 

Ala Ser Glu lie 
275 



Glu Trp Ser lie 



Pro Asn Leu Val 

120 

Val Leu Arg Leu 
135 

Ala Asp Ala lie 
150 

Gin Gly Leu Ala 
165 

lie Val Gly Arg 



Leu Arg Arg lie 

200 

Asp Tyr Asn Val 
215 

Pro Gly Leu Ser 
230 

Val Ala Val Arg 
245 

Asp Lys Leu Ala 



Arg lie Ala Arg 

280 



Glu Lys Leu Asp 
105 

Arg Asp Asp Leu 



Asp Gly Ala Val 

140 

Ala Asp Val Val 
155 

Pro Phe Gly Glu 
170 

Lys Asp Glu Lys 
185 

Gin Gly lie Leu 



Asp Arg Asp Asn 

220 

Gly Pro Thr Val 
235 

Ala Met Val Pro 
250 

Gly Leu Gly Ala 
265 

lie 



Gly Lys Arg lie 
110 

Ala Ala Arg Gly 
125 

Glu Val Ser lie 



Ser Thr Gly Arg 

160 

Val Leu Cys Thr 
175 

Val Thr Pro Glu 
190 

His Ala Gin Asn 
205 

Leu Asp Ala Ala 



Ser Pro Leu Ala 

240 

Arg Arg Ser Ala 
255 

Glu Ala lie Leu 
270 



<210> 377 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (370) 

<223> RXA02195 

<400> 377 

tcgagccggc aggtgtcgca aaataaaacc aggtggggga gtgaaattat tcgactaata 60 

tcctccccca aacacacatt gataactgtt gtgtggaaga atg tac cga gtg aag 115 

Met Tyr Arg Val Lys 
1 5 

aca ttt gac teg ctg tac gaa gaa ctt ctt aac cgt get cag acc cgc 163 
Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn Arg Ala Gin Thr Arg 

10 15 20 

cct gaa ggg tct gga acc gtg gec gec ttg gat aaa ggc ate cat cat 211 
Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp Lys Gly He His His 
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25 30 35 

eta ggt aag aag gtc ate gaa gaa gee gga gag gtc tgg att gca gee 259 
Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu Val Trp He Ala Ala 
40 45 50 

gag tat gag ace gat gaa gag eta gee gga gaa ate tec cag etc att 307 
Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu He Ser Gin Leu He 
55 60 65 

tat tgg acc cag gtc ate atg gtt get cgc ggc ctg aag cca gaa gat 355 
Tyr Trp Thr Gin Val He Met Val Ala Arg Gly Leu Lys Pro Glu Asp 
70 75 80 85 

ate tac aag aac ctg taggagtttt aaagcaatca tgt 393 
He Tyr Lys Asn Leu 

90 



<210> 378 
<211> 90 
<212> PRT 

<213> Corynebacteriuiti glutamicum 
<400> 378 

Met Tyr Arg Val Lys Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn 
15 10 15 

Arg Ala Gin Thr Arg Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp 

20 25 30 

Lys Gly He His His Leu Gly Lys Lys Val He Glu Glu Ala Gly Glu 
35 40 45 

Val Trp He Ala Ala Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu 
50 55 60 

He Ser Gin Leu He Tyr Trp Thr Gin Val He Met Val Ala Arg Gly 
65 70 75 80 

Leu Lys Pro Glu Asp He Tyr Lys Asn Leu 

85 90 



<210> 379 
<211> 477 
<212> DNA 

<213> Corynebacteriuiti glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA01097 

<400> 379 

gcgccaacgc agtgcttgcc gcgaccattt tccacttccg cgaagtaacc ategecgaag 60 

taaagggagc cattaaagat gcaggatttg aggtgcggaa atg agt gac aat cca 115 

Met Ser Asp Asn Pro 
1 5 
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caa gag tat gag ctg gat tgg gac gtc gaa aag cga tta aag ctt aac 163 
Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys Arg Leu Lys Leu Asn 

10 15 20 

gac gcc ggc ctg gtg ccg gca ate gtc cag gec gac ggg acc aac gag 211 
Asp Ala Gly Leu Val Pro Ala lie Val Gin Ala Asp Gly Thr Asn Glu 

25 30 35 

gtc etc atg atg gcc tgg atg gat acc cac gcg eta gcc tat act ttg 259 
Val Leu Met Met Ala Trp Met Asp Thr His Ala Leu Ala Tyr Thr Leu 
40 45 50 

gcg acc cgc cgt gga acc tat ttt tct agg tec cgc aac gag tac tgg 307 
Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser Arg Asn Glu Tyr Trp 
55 60 65 

ate aag ggc ctg acc tct gga aac gtc caa gaa gtc acc gga ctt gcc 355 
He Lys Gly Leu Thr Ser Gly Asn Val Gin Glu Val Thr Gly Leu Ala 
70 75 80 85 

etc gac tgc gac ggc gac acc gtc ctt ctg acc gtg aaa caa acc ggc 403 
Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr Val Lys Gin Thr Gly 

90 95 100 

ggt gcg tgc cac act ggt gcc cac aca tgt ttc gac aat gac gtt ttg 451 
Gly Ala Cys His Thr Gly Ala His Thr Cys Phe Asp Asn Asp Val Leu 

105 110 115 

ctg taaaagcaac aacgattaag gaa 477 
Leu 



<210> 380 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Met Ser Asp Asn Pro Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys 
1 5 10 15 

Arg Leu Lys Leu Asn Asp Ala Gly Leu Val Pro Ala He Val Gin Ala 

20 25 30 

Asp Gly Thr Asn Glu Val Leu Met Met Ala Trp Met Asp Thr His Ala 
35 40 - 45 

Leu Ala Tyr Thr Leu Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser 
50 55 60 

Arg Asn Glu Tyr Trp He Lys Gly Leu Thr Ser Gly Asn Val Gin Glu 
65 70 75 80 

Val Thr Gly Leu Ala Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr 

85 90 95 

Val Lys Gin Thr Gly Gly Ala Cys His Thr Gly Ala His Thr Cys Phe 

100 105 110 

Asp Asn Asp Val Leu Leu 
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115 



<210> 381 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA01100 

<400> 381 

gctgtgggct actcaattcc acccagaaaa atcaggtgac gcaggcgcac agctactgcg 60 

aaactggatc aactacatct aacagatagg atcaatattc atg acc ttc act att 115 

Met Thr Phe Thr lie 

1 5 

ctt cct gca gtc gat gta gtt aac gga caa gca gtt cgc eta gat cag 163 

Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala Val Arg Leu Asp Gin 

10 15 20 

ggc gag gec ggc act gaa aag tct tat ggc acc cct ttg gaa tec gca 211 
Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr Pro Leu Glu Ser Ala 

25 30 35 

ctg aag tgg cag gag cag ggt gca aag tgg ttg cac ttt gtg gac ctg 259 
Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu His Phe Val Asp Leu 
40 45 50 

gac gca gcg ttc aac cgt ggt tec aac cat gag atg atg gcg gaa att 307 
Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu Met Met Ala Glu lie 
55 60 65 

gtc ggc aag etc gat gtt gat gtg gag etc act ggc ggt ate cgt gat 355 
Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr Gly Gly lie Arg Asp 
70 75 80 85 

gat gag tct ctg gag cgc gcg ctg gca acc ggt gca cgt cgt gta aac 403 
Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly Ala Arg Arg Val Asn 

90 95 100 

att ggt acc get get ctg gag aag cca gag tgg att get tct gcg att 451 
He Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp He Ala Ser Ala He 

105 110 - 115 

caa cgc tat ggc gag aag att get gtc gat ate get gtg cgt ttg gaa 499 
Gin Arg Tyr Gly Glu Lys He Ala Val Asp He Ala Val Arg Leu Glu 
120 125 130 

gat ggt gaa tgg cgc acc cgt gga aac ggt tgg gtc tec gat ggt ggc 547 
Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp Val Ser Asp Gly Gly 
135 140 145 

gat ctg tgg gaa gtt etc gag cgt ttg gat tec caa ggt tgt gca cgt 595 
Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser Gin Gly Cys Ala Arg 
150 155 160 165 

ttc gtg gtt acc gat gtg tec aag gac ggc acc ttg agt ggt cca aat 643 
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Phe Val Val Thr Asp Val 

170 

gtt gag ctg ctg cgt gag 
Val Glu Leu Leu Arg Glu 

185 

gca tct ggt gga att tct 
Ala Ser Gly Gly He Ser 
200 

tac cag gat gag ggc att 
Tyr Gin Asp Glu Gly He 
215 

gag cac aag ttc acc etc 
Glu His Lys Phe Thr Leu 
230 235 

ggt taatacatgg atgctcgt 
Gly 



Ser Lys Asp Gly Thr Leu 

175 

gtt get gca get aca gac 

Val Ala Ala Ala Thr Asp 
190 

gtt ttg gaa gat gtt ttg 

Val Leu Glu Asp Val Leu 
205 

gat tec gtc ate att ggc 
Asp Ser Val He He Gly 

220 225 

gaa gag get ttg get gca 
Glu Glu Ala Leu Ala Ala 

240 

rg gat 



Ser Gly Pro Asn 
180 

gca cct ate gtg 691 
Ala Pro He Val 
195 

gaa eta gee aag 739 

Glu Leu Ala Lys 

210 

aag gca ctt tat 787 
Lys Ala Leu Tyr 



gta gaa aag etc 835 
Val Glu Lys Leu 

245 

861 



<210> 382 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Met Thr Phe Thr He Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala 
15 10 15 

Val Arg Leu Asp Gin Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr 

20 25 30 

Pro Leu Glu Ser Ala Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu 
35 40 45 

His Phe Val Asp Leu Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu 
50 55 60 

Met Met Ala Glu He Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr 
65 70 75 80 

Gly Gly He Arg Asp Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly 

85 90 - 95 

Ala Arg Arg Val Asn He Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp 

100 105 110 

He Ala Ser Ala He Gin Arg Tyr Gly Glu Lys He Ala Val Asp He 
115 120 125 

Ala Val Arg Leu Glu Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp 
130 135 140 

Val Ser Asp Gly Gly Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser 
145 150 155 160 

Gin Gly Cys Ala Arg Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr 
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Leu Ser Gly Pro 

180 

Asp Ala Pro lie 
195 

Leu Glu Leu Ala 
210 

Gly Lys Ala Leu 
225 

Ala Val Glu Lys 



Asn Val Glu Leu 



Val Ala Ser Gly 

200 

Lys Tyr Gin Asp 
215 

Tyr Glu His Lys 
230 

Leu Gly 
245 



170 

Leu Arg Glu Val 
185 

Gly lie Ser Val 



Glu Gly lie Asp 

220 

Phe Thr Leu Glu 
235 



175 

Ala Ala Ala Thr 
190 

Leu Glu Asp Val 
205 

Ser Val lie lie 



Glu Ala Leu Ala 

240 



<210> 383 
<211> 756 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA01101 

<400> 383 

atcgcagcta ggccagtgtg gtggatataa aacccttttg gggagaaaga aactcgactg 60 

cggttcttga tcctgaaagc acgtgacata aactatcggc atg acc aaa act gtc 115 

Met Thr Lys Thr Val 
1 5 

gcc ctt etc gac tac gga tct gga aac ctt cgt tct get caa cgc gca 163 
Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg Ser Ala Gin Arg Ala 

10 15 20 

eta gag cgt gcc ggt gca gaa gtt ate gtg age tec gat cca gaa gtt 211 
Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser Ser Asp Pro Glu Val 

25 30 35 

tgc acc aac get gat ggc etc eta gtt cct gga gtg ggc gca ttt gat 259 
Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly Val Gly Ala Phe Asp 
40 45 50 

gcc tgc atg aag ggt ttg aaa aac gtc ttc gga cat cgc att ate gga 307 
Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly His Arg lie lie Gly 
55 60 65 

cag cgt ctt get ggt gga cgt cca gtg atg ggt att tgt gtg ggc atg 355 
Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly lie Cys Val Gly Met 
70 75 80 85 

cag ate ctg ttc gat gaa ggc gat gag cac ggc att aag tea get ggt 403 
Gin lie Leu Phe Asp Glu Gly Asp Glu His Gly lie Lys Ser Ala Gly 

90 95 100 

tgc ggc gag tgg cct ggc aaa gtg gaa cgc etc caa gcg gag ate ctg 451 
Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu Gin Ala Glu lie Leu 
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105 110 115 

cct cac atg ggg tgg aac aca ctt gaa atg cct acc aac tea cca atg 499 
Pro His Met Gly Trp Asn Thr Leu Glu Met Pro Thr Asn Ser Pro Met 
120 125 130 



ttt gag gga att tea cct gat gag cgt ttc tac ttc gtg cac tec tat 
Phe Glu Gly lie Ser Pro Asp Glu Arg Phe Tyr Phe Val His Ser Tyr 
135 140 145 



547 



ggt gtg cgc aag tgg acg ttg gaa acc gac gat ctg acc acg cct cca 595 
Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp Leu Thr Thr Pro Pro 
150 155 160 165 

gag gtt gtg tgg gcg aag cac gaa aat gat cgt ttt gtg gca get gtg 643 
Glu Val Val Trp Ala Lys His Glu Asn Asp Arg Phe Val Ala Ala Val 

170 175 180 

gaa aac ggc acg ctg tgg get act caa ttc cac cca gaa aaa tea ggt 691 
Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His Pro Glu Lys Ser Gly 

185 190 195 

gac gca ggc gca cag eta ctg cga aac tgg ate aac tac ate 733 
Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp lie Asn Tyr lie 
200 205 210 

taacagatag gatcaatatt cat 756 



<210> 384 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Met Thr Lys Thr Val Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg 
15 10 15 

Ser Ala Gin Arg Ala Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser 

20 25 30 

Ser Asp Pro Glu Val Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly 
35 40 45 

Val Gly Ala Phe Asp Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly 
50 55 60 

His Arg lie lie Gly Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly 
65 70 75 80 

lie Cys Val Gly Met Gin lie Leu Phe Asp Glu Gly Asp Glu His Gly 

85 90 95 



lie Lys Ser Ala Gly Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu 

100 105 110 

Gin Ala Glu lie Leu Pro His Met Gly Trp Asn Thr Leu Glu Met Pro 
115 120 125 

Thr Asn Ser Pro Met Phe Glu Gly lie Ser Pro Asp Glu Arg Phe Tyr 
130 135 140 
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Phe Val His Ser Tyr Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp 
145 150 155 160 

Leu Thr Thr Pro Pro Glu Val Val Trp Ala Lys His Glu Asn Asp Arg 

165 170 175 

Phe Val Ala Ala Val Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His 

180 185 190 

Pro Glu Lys Ser Gly Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp lie 
195 200 205 

Asn Tyr lie 
210 



<210> 385 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01657 

<400> 385 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 

ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 115 

Val lie Val Gly Val 
1 5 

tta get etc cag ggc ggg gtg gaa gaa cac etc ace gee ttg gaa get 163 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 

10 15 20 

etc gga gcg acg ace cga aaa gta cgt gtg cca aag gac ctt gat ggt 211 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 

25 30 35 

etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 259 
Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 

ctg get egg aca ttc gac gtg gta gaa cct eta gcg _aat etc att cgc 307 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 

gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 3 55 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 85 

aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 403 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 

90 95 100 

gac gtg gtg gtg cgt cga aac gca ttt ggc gee caa cgc gaa tec ttc 451 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 

105 110 115 
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gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 499 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 

cag gec teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 547 
Gin Ala Ser Phe lie Arg Ala Pro lie Val Thr Ala Phe Gly Pro Thr 
135 140 145 

gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 595 
Val Glu Ala lie Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 

caa ggc aac ate ate gcg ctg tct ttc cat ccc gaa gaa acc ggc gat 643 
Gin Gly Asn lie lie Ala Leu Ser Phe His Pro Glu Glu Thr Gly Asp 

170 175 180 

tac cgc ate cac caa gee tgg ctg gac ctg gtg aga aaa cac get gaa 691 
Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val Arg Lys His Ala Glu 

185 190 195 

ctg gcg att tgatgttttc ggtagegetc tgt 723 
Leu Ala lie 
200 



<210> 386 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 386 
Val lie Val Gly 
1 

Thr Ala Leu Glu 

20 

Lys Asp Leu Asp 
35 

Thr Val Leu Asp 
50 

Ala Asn Leu lie 
65 

Leu lie Tyr Leu 



Thr Leu Ala Val 

100 

Gin Arg Glu Ser 
115 



Val Leu Ala Leu 
5 

Ala Leu Gly Ala 



Gly Leu Glu Gly 

40 

Lys Leu Ala Arg 
55 

Arg Asp Gly Leu 
70 

Ala Lys His Leu 
85 

Val Asp Val Val 



Phe Asp Thr Thr 

120 



Gin Gly Gly Val 
10 

Thr Thr Arg Lys 
25 

lie Val lie Pro 



Thr Phe Asp Val 

60 

Pro Val Phe Ala 
75 

Asp Asn Pro Ala 
90 

Val Arg Arg Asn 
105 

Val Asp Val Ser 



Glu Glu His Leu 
15 

Val Arg Val Pro 
30 

Gly Gly Glu Ser 
45 

Val Glu Pro Leu 



Thr Cys Ala Gly 

80 

Arg Gly Gin Gin 
95 

Ala Phe Gly Ala 
110 

Phe Asp Gly Ala 
125 



Thr Phe Pro Gly 
130 

Ala Phe Gly Pro 
145 



Val Gin Ala Ser 
135 

Thr Val Glu Ala 
150 



Phe lie Arg Ala 

140 

He Ala Ala Leu 
155 



Pro lie Val Thr 

Asn Gly Gly Glu 

160 
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Val Val Gly Val Arg Gin Gly Asn lie lie Ala Leu Ser Phe His Pro 

165 170 175 

Glu Glu Thr Gly Asp Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val 

180 185 190 

Arg Lys His Ala Glu Leu Ala lie 
195 200 



<210> 387 
<211> 601 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> FRXA01657 

<400> 387 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 

ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 115 

Val lie Val Gly Val 
1 5 

tta get etc cag ggc ggg gtg gaa gaa cac etc acc gec ttg gaa get 163 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 

10 15 20 

etc gga gcg acg acc cga aaa gta cgt gtg cca aag gac ctt gat ggt 211 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 

25 30 35 

etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 259 
Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 

ctg get egg aca ttc gac gtg gta gaa cct eta gcg aat etc att cgc 307 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 

gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 355 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 - 85 

aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 403 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 

90 95 100 

gac gtg gtg gtg cgt cga aac gca ttt ggc gee caa cgc gaa tec ttc 451 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 

105 110 115 

gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 499 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 

cag gee teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 547 
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Gin Ala Ser Phe He Arg Ala Pro He Val Thr Ala Phe Gly Pro Thr 
135 140 145 

gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 595 
Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 



caa ggc 
Gin Gly 



601 



<210> 388 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Val He Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 

20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly He Val He Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 

Ala Asn Leu He Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 
65 70 75 80 

Leu He Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 

85 90 95 

Thr Leu Ala Val Val Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala 

100 105 110 

Gin Arg Glu Ser Phe Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala 
115 120 125 

Thr Phe Pro Gly Val Gin Ala Ser Phe He Arg Ala Pro He Val Thr 
130 135 140 

Ala Phe Gly Pro Thr Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu 
145 150 155 - 160 

Val Val Gly Val Arg Gin Gly 

165 



<210> 389 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA01098 
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<400> 389 

aaaagggctc acgatgtgct gttaagtaag attgaaaaag ttcggttgat gcatgcagat 60 

gcaggtaatg accagtcgtt aaatgaggag tacaagtaaa atg ggc gtg gca att 115 

Met Gly Val Ala lie 
1 5 

cga gtt att cct tgc ctg gac gtg gac aac ggc egg gtt gtt aaa ggc 163 
Arg Val lie Pro Cys Leu Asp Val Asp Asn Gly Arg Val Val Lys Gly 

10 15 20 

gtg aac ttt gaa aac etc cgc gat get ggc gat cct gtg gag ttg gca 211 
Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp Pro Val Glu Leu Ala 

25 30 35 

aag cgc tat gac gag gaa ggg gca gat gag ctg acc ttc ctg gat gtc 259 
Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu Thr Phe Leu Asp Val 
40 45 50 

acc gec teg aag cat ggt cgc ggc acc atg ctg gat gtt gtt cga cgc 307 
Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu Asp Val Val Arg Arg 
55 60 65 

acc get gat cag gtg ttc ate cct ctg act gtc ggt ggc ggc gtg cgc 355 
Thr Ala Asp Gin Val Phe lie Pro Leu Thr Val Gly Gly Gly Val Arg 
70 75 80 85 

age gaa gaa gat gtt gat caa ttg ctg cgc get ggc gee gac aag gtt 403 
Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala Gly Ala Asp Lys Val 

90 95 100 

teg gtg aac acg tct gcg att gec cgt cca gaa ctg ctg tea gag ctg 451 
Ser Val Asn Thr Ser Ala lie Ala Arg Pro Glu Leu Leu Ser Glu Leu 

105 110 115 

tec aag cgt ttt ggt get cag tgc ate gtg ttg tct gtg gat gec agg 499 
Ser Lys Arg Phe Gly Ala Gin Cys lie Val Leu Ser Val Asp Ala Arg 
120 125 130 

cgc gtt cct gaa ggt gga act cct cag cca tct ggt ttt gaa gtc acc 547 
Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser Gly Phe Glu Val Thr 
135 140 145 

acc cac ggc ggt tec aag tec gca gaa ctt gat gca ate gag tgg gca 595 
Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp Ala lie Glu Trp Ala 
150 155 160 - 165 

aag cgc ggc gaa gag ctg ggc gtt ggc gaa att ctg etc aac tec atg 643 
Lys Arg Gly Glu Glu Leu Gly Val Gly Glu lie Leu Leu Asn Ser Met 

170 175 180 

gac ggc gac ggc acc aaa aac ggc ttt gac eta gag ctg ctg gaa aaa 691 
Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu Glu Leu Leu Glu Lys 

185 190 195 

gtt cgc gca gee gta tec att cct gta ate gec tec ggc ggc get ggc 739 
Val Arg Ala Ala Val Ser lie Pro Val lie Ala Ser Gly Gly Ala Gly 
200 205 210 

aag gcg gag cat ttc cca cca get gtt gca get ggc gee aac gca gtg 787 
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Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala Gly Ala Asn Ala Val 
215 220 225 

ctt gcc gcg acc att ttc cac ttc cgc gaa gta acc ate gec gaa gta 835 
Leu Ala Ala Thr lie Phe His Phe Arg Glu Val Thr lie Ala Glu Val 
230 235 240 245 

aag gga gcc att aaa gat gca gga ttt gag gtg egg aaa tgagtgacaa 884 
Lys Gly Ala lie Lys Asp Ala Gly Phe Glu Val Arg Lys 

250 255 

tccacaagag tat 897 



<210> 390 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Gly Val Ala lie Arg Val lie Pro Cys Leu Asp Val Asp Asn Gly 
15 10 15 

Arg Val Val Lys Gly Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp 

20 25 30 

Pro Val Glu Leu Ala Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu 
35 40 45 

Thr Phe Leu Asp Val Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu 
50 55 60 

Asp Val Val Arg Arg Thr Ala Asp Gin Val Phe lie Pro Leu Thr Val 
65 70 75 80 

Gly Gly Gly Val Arg Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala 

85 90 95 

Gly Ala Asp Lys Val Ser Val Asn Thr Ser Ala lie Ala Arg Pro Glu 

100 105 110 

Leu Leu Ser Glu Leu Ser Lys Arg Phe Gly Ala Gin Cys lie Val Leu 
115 120 125 

Ser Val Asp Ala Arg Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser 
130 135 140 

Gly Phe Glu Val Thr Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp 
145 150 155 160 

Ala lie Glu Trp Ala Lys Arg Gly Glu Glu Leu Gly Val Gly Glu lie 

165 170 175 

Leu Leu Asn Ser Met Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu 

180 185 190 

Glu Leu Leu Glu Lys Val Arg Ala Ala Val Ser lie Pro Val lie Ala 
195 200 205 

Ser Gly Gly Ala Gly Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala 
210 215 220 
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Gly Ala Asn Ala Val Leu Ala Ala Thr lie Phe His Phe Arg Glu Val 
225 230 235 240 

Thr lie Ala Glu Val Lys Gly Ala lie Lys Asp Ala Gly Phe Glu Val 

245 250 255 

Arg Lys 



<210> 391 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (706) 
<223> RXN01104 

<400> 391 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate acc gtc 163 
Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 

10 15 .20 

gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 

25 30 35 

cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 

gat ctg aaa gtc cat gec aag ggc gac ate gag ate gac gca cac cac 307 
Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 
55 60 65 

acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ctt gac get 355 
Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 _ 85 

att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 403 
lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 

90 95 100 

atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 451 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 

105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 
Tyr Phe Val lie Ser Gly Glu Pro Asp His Met lie Thr Ser Val lie 
120 125 130 

ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 
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Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 

gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 
Ala Leu Asn Ser Arg lie Thr Leu His Val lie Cys His Tyr Gly Arg 
150 155 160 165 

gac cct cac cac ate acc gaa gca gag tac aag get gtt gee cgt gcg 643 
Asp Pro His His lie Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 

170 175 180 

ctg cgc ggt gec gta gag atg gat cct cgt caa aca gga ate cca tec 691 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly lie Pro Ser 

185 190 195 

act aag gga gcg etc tagacatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 



<210> 392 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 392 

Met Thr Val Ala 

Ser Asp lie Thr 

20 

lie Asp Thr Gly 
35 

Val His Gly Ser 
50 



Pro Arg lie Gly 
5 

Val Glu lie Asn 

Leu Pro Phe Phe 

40 

Phe Asp Leu Lys 
55 



Thr Ala Thr Arg 
10 

Leu Asp Gly Thr 
25 

Asp His Met Leu 



Val His Ala Lys 

60 



Thr Thr Ser Glu 
15 

Gly Lys Val Asp 
30 

Thr Ala Phe Gly 
45 

Gly Asp lie Glu 



lie Asp Ala His 
65 

Ala Leu Leu Asp 



Ser Cys Gin Leu 

100 

lie Ser Gly Arg 
115 

lie Thr Ser Val 
130 



His Thr Val Glu 
70 

Ala lie Gly Asp 
85 

Pro Met Asp Glu 



Pro Tyr Phe Val 

120 

lie Gly Gly His 
135 



Asp Thr Ala lie 
75 

Lys Lys Gly lie 
90 

Ala Leu Val Glu 
105 

lie Ser Gly Glu 



Tyr Ala Thr Val 

140 



Val Leu Gly Gin 

80 

Arg Arg Phe Ala 
95 

Ser Val Val Asp 
110 

Pro Asp His Met 
125 

lie Asn Glu His 



Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 

165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 

180 185 190 



581 




WO 01/00843 ^ PCT/IB00/00923 




Thr Gly lie Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 393 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> FRXA01104 

<400> 393 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate ace gtc 163 
Arg He Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp He Thr Val 

10 15 20 

gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu He Asn Leu Asp Gly Thr Gly Lys Val Asp He Asp Thr Gly Leu 

25 30 35 

cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 

gat ctg aaa gtc cat gec aag ggc gac ate gag ate gac gca cac cac 307 
Asp Leu Lys Val His Ala Lys Gly Asp He Glu He Asp Ala His His 
55 60 65 

acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ctt gac get 355 
Thr Val Glu Asp Thr Ala He Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 

att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 403 
He Gly Asp Lys Lys Gly He Arg Arg Phe Ala Ser Cys Gin Leu Pro 

90 95 100 

atg gat gag gca tta gtg gag tec gtg gtg gat ate -tec ggt cgc cca 451 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp He Ser Gly Arg Pro 

105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 
Tyr Phe Val He Ser Gly Glu Pro Asp His Met He Thr Ser Val He 
120 125 130 

ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 
Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 

gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 
Ala Leu Asn Ser Arg He Thr Leu His Val He Cys His Tyr Gly Arg 
150 155 160 165 
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gac cct cac cac ate acc gaa gca gag tac aag get gtt gee cgt gcg 643 
Asp Pro His His lie Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 

170 175 180 

ctg cgc ggt gec gta gag atg gat cct cgt caa aca gga ate cca tec 691 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly lie Pro Ser 

185 190 195 

act aag gga gcg etc tagacatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 



<210> 394 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Thr Val Ala Pro Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp lie Thr Val Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp 

20 25 30 

lie Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp lie Glu 
50 55 60 

lie Asp Ala His His Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala 

85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 

100 105 110 

lie Ser Gly Arg Pro Tyr Phe Val lie Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val He Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 

165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 

180 185 190 

Thr Gly He Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 395 
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<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXN00446 

<400> 395 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
1 5 

etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 

10 15 20 



acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 

25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro Trp Arg Ser Phe Glu 
40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gee act cct gtt gee att 307 
Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala He 
55 60 65 

ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 355 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 

ate act gat aag ace cgc etc att ttc ate tgc aac ccc aac aat cct 403 
He Thr Asp Lys Thr Arg Leu He Phe He Cys Asn Pro Asn Asn Pro 

90 95 100 

teg ggc ace ace ate ace cag gcg cag ttt gat aat ttc atg gaa aag 451 
Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 

105 110 115 

gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 499 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 -130 

aac cgc gcg gac gac acc cca gtt gee act gag gaa ate cac cgc cac 547 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He His Arg His 
135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 
Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate ate gca gcg 643 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He He Ala Ala 

170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 
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Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 

185 190 195 

gca gcg ctt gcg agt ttg aat tct gcc gat gag ttg atg gaa egg gtg 739 
Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 787 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag ggc gcc get 835 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 

gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att cgc gcg ttc 883 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 

250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa act gac aag 931 
Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 

265 270 275 

ctg ctg cgc gcg tgg gag gcc ate aat get ggg tagtctttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
280 285 



tgc 



<210> 396 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 

20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala 
50 55 60 _ 

Thr Pro Val Ala lie Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys 

85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp 

100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
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130 

Glu lie His Arg 
145 

Ala Tyr Gly Leu 



Glu lie lie Ala 

180 



Ser Ala Ala Gin 
195 

Leu Met Glu Arg 
210 

Ser Ala Leu Gly 
225 

Gly Glu Gly Ala 



Val lie Arg Ala 

260 

Glu Glu Thr Asp 
275 



135 

His Asp Asn Val 
150 

Ala Gly Leu Arg 
165 

Ala Met Asn Lys 



Ala Ala Ala Leu 

200 

Val Glu Glu Thr 
215 

Ala Ala Pro Thr 
230 

Ala Glu Leu Ala 
245 

Phe Pro Glu Gly 



Lys Leu Leu Arg 

280 



140 

lie Gly Leu Arg 
155 

Val Gly Tyr Ala 
170 

Val Ala lie Pro 
185 

Ala Ser Leu Asn 



Val Glu Lys Arg 

220 

Gin Ala Asn Phe 
235 

Ala Lys Leu Ala 
250 

Ala Arg lie Ser 
265 

Ala Trp Glu Ala 



Thr Phe Ser Lys 

160 

Phe Gly Asn Ala 
175 

Phe Ala Val Asn 
190 

Ser Ala Asp Glu 
205 

Asp Ala Val Val 



Val Trp Leu Pro 

240 

Glu His Gly lie 
255 

Val Thr Asn Ala 
270 

lie Asn Ala Gly 
285 



<210> 


397 










<211> 


545 










<212> 


DNA 










<213> 


Corynebacterium glutamicum 










<220> 












<221> 


CDS 










<222> 


(1) . . (522) 










<223> 


FRXA00446 










<400> 


397 










atg gaa aag gtt cca aac gat gtc gtt 


gtt 


ggg 


ctg 


gat 


Met Glu Lys Val Pro Asn Asp Val Val 


Val 


Gly 


Leu 


Asp 


1 


5 


10 









jag get tat 48 
31u Ala Tyr 
15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gec act gag gaa ate 96 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 

20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 
His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate 192 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 240 
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lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gec gat gag ttg atg 288 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 

85 90 95 

gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 336 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 

100 105 110 

ctt ggt get gcg ccg acg cag gee aat ttc gtc tgg ctg ccg ggc gag 384 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

ggc gee get gag ttg gcg get aaa ttg gee gag cac ggc ate gtg att 432 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg acc aac gee gag gaa 480 
Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gee ate aat get ggg 522 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 

165 170 

tagtctttgg cgttttgcgg tgc 545 



<210> 398 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 

20 25 30 

His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 ~ 

lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 

85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 

100 105 110 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
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130 135 140 

Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 

145 150 155 160 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 

165 170 



<210> 399 
<211> 1221 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA01105 

<400> 399 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 

10 15 20 

ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 211 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 

25 30 35 

cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gee acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gee acc gag ctg aac cgc tac cca gag cgc gat get gtg 307 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 

gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 355 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gee aat ggt -tec aat gaa att 403 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 

90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 

105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg He Asp 
135 140 145 
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atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 
Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 

170 175 180 

gat gtt gag cgc ate ate aac gtt gec cca ggc ate gtg ate gtg gat 691 
Asp Val Glu Arg lie lie Asn Val Ala Pro Gly lie Val lie Val Asp 

185 190 195 

gaa get tat gcg gaa ttc tec cca tea cct tea gca acc act ctt ctg 739 
Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 



gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 



215 220 225 



787 



ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 835 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gac gee gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 
Phe lie Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 

250 255 260 

ctg age caa gca gee gca ate gta gcg ctg cgt cac tec get gac acg 931 
Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg His Ser Ala Asp Thr 

265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 
1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 

295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 
1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 
310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 
1123 

Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly lie Ala Gly His Leu 

330 335 340 

cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 
1171 

Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 

345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 
1218 

Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 
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tga 
1221 



<210> 400 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 

20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 

85 90 95 

Gly Ser Asn Glu lie Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 

100 105 110 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe lie Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg lie Asp Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys 
145 150 155 160 

Gin Pro Asp lie Val Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp 

165 170 175 

Val Thr Ser Leu Asp Asp Val Glu Arg lie lie Asn Val Ala Pro Gly 

180 185 190 

lie Val lie Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 
195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 

Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
225 230 235 240 

Val Ala Asn Pro Ala Phe lie Asp Ala Val Met Leu Val Arg Leu Pro 

245 250 255 

Tyr His Leu Ser Ala Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg 

260 265 270 
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His Ser Ala Asp Thr Leu Gly Thr 
275 280 

Val Arg Val Ala Ala Arg Leu Glu 
290 295 

Ser Glu Ser Asn Phe Val Phe Phe 
305 310 

Ala Trp Gin Ala Phe Leu Asp Arg 

325 

He Ala Gly His Leu Arg Thr Thr 

340 

Ala Phe Leu Asp Ala Ala Ala Glu 
355 360 



Val Glu Lys Leu Ser Val Glu Arg 

285 

Glu Leu Gly Tyr Ala Val Val Pro 

300 

Gly Asp Phe Ser Asp Gin His Ala 
315 320 

Gly Val Leu He Arg Asp Val Gly 
330 335 

He Gly Val Pro Glu Glu Asn Asp 
345 350 

He He Lys Leu Asn Leu 

365 



<210> 401 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXA01106 

<400> 401 

ggtaaacatg cgggcttaag aacttgtgtt gaggccgctt ggattcgggc accgagctcg 60 

aagaatttcg attcaacctt ttaagggaga acttttcgcc atg ttg aat gtc act 115 

Met Leu Asn Val Thr 
1 5 

gac ctg cga ggt caa aca cca tec aag age gac ate cga cgt get ttg 163 
Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp He Arg Arg Ala Leu 

10 15 20 

cca cgt ggt ggc act gac gtg tgg tct gtg ctt ccc ata gtg cag cct 211 
Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu Pro He Val Gin Pro 

25 30 35 

gtt gta gaa gat gtc caa aac cgc ggc get gaa get get ttg gat tac 259 
Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu Ala Ala Leu Asp Tyr 
40 45 50 



ggc 



«~ gag aag ttc gac cat att cgc ccc gee teg gtg egg gtg cca get 
Gly Glu Lys Phe Asp His He Arg Pro Ala Ser Val Arg Val Pro Ala 
55 60 65 



teg att gaa gag teg att cgt cgc gtc cgc aag gtt cac get gag caa 
Ser He Glu Glu Ser He Arg Arg Val Arg Lys Val His Ala Glu Gin 

90 95 100 



307 



gag gtt att get gca gca gaa aac ace tta gat ccg ttg gtg cgt gaa 355 
Glu Val He Ala Ala Ala Glu Asn Thr Leu Asp Pro Leu Val Arg Glu 
70 75 80 85 



403 



591 
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aag cca tec gag cac acc act gaa ctt tea cca ggt ggc acc gtc act 
Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro Gly Gly Thr Val Thr 

105 HO US 

gag cgt ttc atg ccg att gat cgc gtg gga ctg tac gtt cca ggc ggc 
Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu Tyr Val Pro Gly Gly 
120 125 130 

aat gcg gtg tac cca tea age gtg att atg aat act gtc cca get caa 
Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn Thr Val Pro Ala Gin 
135 140 145 

gag get ggt gtg aac tec ctt gtg gtt gcg teg cct cct cag get gag 
Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser Pro Pro Gin Ala Glu 
150 155 160 165 

cac ggt ggc tgg cct cac ccc acc att ttg gcg gcg tgt tec ate ttg 
His Gly Gly Trp Pro His Pro Thr lie Leu Ala Ala Cys Ser lie Leu 

170 175 180 



ctg get tat ggt gat gac get gca ggt etc gag cct gtg gat atg ate 
Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu Pro Val Asp Met lie 
200 205 210 

act gga cct ggc aat ate ttt gtc acc get gcg aag cgc ctg gtc agg 
Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala Lys Arg Leu Val Arg 
215 220 225 

gga gtg gta ggt act gat tct gag get ggc cct aca gaa ate get gtg 
Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro Thr Glu He Ala Val 
230 235 240 245 

ctt get gat gee tct gec aac gec gtc aac gtt gee tac gat ctg ate 
Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val Ala Tyr Asp Leu He 

250 255 260 

age caa gca gaa cac gat gtc atg get gcg tec gtg etc ate act gac 
Ser Gin Ala Glu His Asp Val Met Ala Ala Ser Val Leu He Thr Asp 

265 270 275 

tec gag cag ctt gee aag gac gta aac agg gaa ate gag gcg cgt tac 
Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu He Glu Ala Arg Tyr 
280 285 -290 

tea ate acg cgc aac gee gag cgc gtc gca gaa get ttg cgc ggg gec 
1027 

Ser He Thr Arg Asn Ala Glu Arg Val Ala Glu Ala Leu Arg Gly Ala 
295 300 305 

cag agt ggc ate gtg ctt gtc gac gac att tec gtg ggt ate caa gta 
1075 

Gin Ser Gly He Val Leu Val Asp Asp He Ser Val Gly He Gin Val 
310 315 320 325 

gee gat caa tac gca gcg gaa cac ctg gaa ate cac act gag aac gcg 
1123 

Ala Asp Gin Tyr Ala Ala Glu His Leu Glu He His Thr Glu Asn Ala 



451 



499 



547 



595 



643 



ggt gtt gat gag gtg tgg get gtc ggc ggc ggt cag gee gtg gcg ttg 691 
Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly Gin Ala Val Ala Leu 

185 190 195 



739 



787 



835 



883 



931 



979 



592 
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330 335 340 

cgc gcc gta gca gag cag ate acc aac gcg ggt gcg ate ttc gtg ggc 
1171 

Arg Ala Val Ala Glu Gin lie Thr Asn Ala Gly Ala lie Phe Val Gly 

345 350 355 

gat ttc tea cca gta cca ctg ggt gat tac tec gca gga tec aac cac 
1219 

Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser Ala Gly Ser Asn His 
360 365 370 

gtg ctg cca acc tct gga tec get cgt ttc tec gca ggt eta tec acg 
1267 

Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser Ala Gly Leu Ser Thr 
375 380 385 

cac acg ttc ctt cgc cca gtc aac etc att gaa tac gat gag get get 
1315 

His Thr Phe Leu Arg Pro Val Asn Leu lie Glu Tyr Asp Glu Ala Ala 
390 395 400 405 

ctg aag gac gtc teg cag gtt gtc ate aac ttt gcc aac gcc gaa gat 
1363 

Leu Lys Asp Val Ser Gin Val Val lie Asn Phe Ala Asn Ala Glu Asp 

410 415 420 

ctt cca gcg cac ggc gaa gca ate cgt gca" cgc ttt gaa aac etc ccc 
1411 

Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg Phe- Glu Asn Leu Pro 

425 430 435 

acc acc gac gag gcc taagaaaaat gaccaaaatt act 
1449 

Thr Thr Asp Glu Ala 
440 



<210> 402 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Leu Asn Val Thr Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp 
15 10 15 

lie 1 Arg Arg Ala Leu Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu 

20 25 30 

Pro lie Val Gin Pro Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu 
35 40 45 

Ala Ala Leu Asp Tyr Gly Glu Lys Phe Asp His lie Arg Pro Ala Ser 
50 55 60 

Val Arg Val Pro Ala Glu Val lie Ala Ala Ala Glu Asn Thr Leu Asp 
65 70 75 80 

Pro Leu Val Arg Glu Ser lie Glu Glu Ser lie Arg Arg Val Arg Lys 

85 90 95 
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Val His Ala Glu Gin Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro 

100 105 110 

Gly Gly Thr Val Thr Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu 
115 120 * 125 

Tyr Val Pro Gly Gly Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn 
130 135 140 

Thr Val Pro Ala Gin Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser 
145 150 155 160 

Pro Pro Gin Ala Glu His Gly Gly Tip Pro His Pro Thr He Leu Ala 

165 170 175 

Ala Cys Ser He Leu Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly 

180 185 190 

Gin Ala Val Ala Leu Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu 
195 200 205 

Pro Val Asp Met He Thr Gly Pro Gly Asn He Phe Val Thr Ala Ala 
210 215 220 

Lys Arg Leu Val Arg Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro 
225 230 235 240 

Thr Glu He Ala Val Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val 

245 250 255 

Ala Tyr Asp Leu He Ser Gin Ala Glu His Asp Val Met Ala Ala Ser 

260 265 . 270 

Val Leu He Thr Asp Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu 
275 280 285 

He Glu Ala Arg Tyr Ser He Thr Arg Asn Ala Glu Arg Val Ala Glu 
290 295 300 

Ala Leu Arg Gly Ala Gin Ser Gly He Val Leu Val Asp Asp He Ser 
305 310 315 320 

Val Gly He Gin Val Ala Asp Gin Tyr Ala Ala Glu His Leu Glu He 

325 330 335 

His Thr Glu Asn Ala Arg Ala Val Ala Glu Gin He Thr Asn Ala Gly 

340 345 350 

Ala He Phe Val Gly Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser 
355 360 365 

Ala Gly Ser Asn His Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser 
370 375 380 

Ala Gly Leu Ser Thr His Thr Phe Leu Arg Pro Val Asn Leu He Glu 
385 390 395 400 

Tyr Asp Glu Ala Ala Leu Lys Asp Val Ser Gin Val Val He Asn Phe 

405 410 415 



594 



# 




WO 01/00843 ^ ^ PCT/IB00/00923 



Ala Asn Ala Glu Asp Leu Pro Ala His Gly Glu Ala He Arg Ala Arg 

420 425 430 

Phe Glu Asn Leu Pro Thr Thr Asp Glu Ala 
435 440 



<210> 403 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXC00930 

<400> 403 

acggcgcacc acacatttgg tggtgtattg agctatctct gggctgcgtg agaaaccatt 60 

ttccggtgga tgatggaagc tagacgacga aagggagcat atg tct ggc cac tea 115 

Met Ser Gly His Ser 
1 5 



aaa tgg gcg act acc aag cac aag aag get get aac gac gec aag cga 
Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala Asn Asp Ala Lys Arg 

10 15 20 

ggc aag gaa ttt gec aag ctg ate aag aac ate gaa gtt gcg gca cgt 
Gly Lys Glu Phe Ala Lys Leu He Lys Asn He Glu Val Ala Ala Arg 

25 30 35 

aca ggc ggt gga gat ccg tct gcg aac cca acg ctt gat gac atg ate 
Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr Leu Asp Asp Met He 
40 45 50 

aag aaa gee aag aag get tct gtg ccg aac gat aac ate gaa cgt gca 
Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp Asn He Glu Arg Ala 
55 60 65 



ate atg tac gag gga tac ggc ccc aac ggc gtt gec atg ctt ate gag 
He Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val Ala Met Leu He Glu 

90 95 - 100 



atg acc aaa aac ggt ggc aac ttg ggc gag tec ggt tec gtg tec tac 
Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser Gly Ser Val Ser Tyr 
120 125 130 



gaa gat gac gtg etc atg get gtt ctt gaa get ggt get gaa gaa gtc 



163 



211 



259 



307 



cgc aag cgt ggc tec ggc gaa gaa get ggt ggc get gac tgg atg aac 355 
Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly Ala Asp Trp Met Asn 
70 75 80 85 



403 



tgt ctg acc gac aac cgt aac cgc gca get acc gaa gtt cgc acc gca 451 
Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr Glu Val Arg Thr Ala 

105 HO 115 



499 



atg ttc acc cgc acc ggt gtc gtc acc gta caa aag ggc gat ctt agt 547 
Met Phe Thr Arg Thr Gly Val Val Thr Val Gin Lys Gly Asp Leu Ser 
135 140 145 
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Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala Gly Ala Glu Glu Val 
150 155 160 165 

aac gac aac ggc gat ctg ttc gag gtt acc tgc gca cca act gac att 643 
Asn Asp Asn Gly Asp Leu Phe Glu val Thr Cys Ala Pro Thr Asp lie 

170 175 180 

cag get gtt cgc gac gca etc gtg gaa get ggc att gaa gta gaa gat 691 
Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly lie Glu Val Glu Asp 

185 190 195 

tct gaa tea gac ttc egg gca tct gtt cag gtc ccc ctg gac get gac 739 
Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val Pro Leu Asp Ala Asp 
200 205 210 



ggt gca cgc aag ate ttc aag ctt gtg gac gcg ttg gaa gat tec gac 
Gly Ala Arg Lys lie Phe Lys Leu Val Asp Ala Leu Glu Asp Ser Asp 
215 220 225 



787 



gat gtg caa aac gtc tac acc aac ate gac ttg age gat gag gtt ttg 835 
Asp Val Gin Asn Val Tyr Thr Asn lie Asp Leu Ser Asp Glu Val Leu 
230 235 240 245 

aca gag ctg gaa aac gac tagttegtat tttccgcact ccg 876 
Thr Glu Leu Glu Asn Asp 

250 



<210> 404 
<211> 251 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 404 

Met Ser Gly His Ser Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala 
15 10 15 

Asn Asp Ala Lys Arg Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie 

20 25 30 

Glu Val Ala Ala Arg Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr 
35 40 45 

Leu Asp Asp Met lie Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp 
50 55 60 

Asn lie Glu Arg Ala Arg Lys Arg Gly Ser Gly Glu -Glu Ala Gly Gly 
65 70 75 80 

Ala Asp Trp Met Asn lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val 

85 90 95 

Ala Met Leu He Glu Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr 

100 105 110 

Glu Val Arg Thr Ala Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser 
115 120 125 

Gly Ser Val Ser Tyr Met Phe Thr Arg Thr Gly Val Val Thr Val Gin 
130 135 140 
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Lvs Gly Asp Leu Ser Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala 
!45 150 155 160 

Gly Ala Glu Glu Val Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys 

165 170 175 

Ala Pro Thr Asp He Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly 

180 185 190 

He Glu Val Glu Asp Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val 
195 200 205 

Pro Leu Asp Ala Asp Gly Ala Arg Lys He Phe Lys Leu Val Asp Ala 
210 215 220 

Leu Glu Asp Ser Asp Asp Val Gin Asn Val Tyr Thr Asn He Asp Leu 
225 230 235 240 

Ser Asp Glu Val Leu Thr Glu Leu Glu Asn Asp 

245 250 



<210> 405 
<211> 547 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . • (547) 

<223> RXC01096 

<400> 405 

accgtgaaac aaaccggcgg tgcgtgccac actggtgccc acacatgttt cgacaatgac 60 

gttttgctgt aaaagcaaca acgattaagg aagaaatctt atg aag cca cgc gtg 115 

Met Lys Pro Arg Val 
1 5 



ctg tea gca tta ggc att gga get ggc gec ctg gtt gtc tgg ate age 
Leu Ser Ala Leu Gly He Gly Ala Gly Ala Leu Val Val Trp He Ser 

10 15 20 



163 



tea cgc atg aac tgg gta ace ate gag get ttc gac gat aaa tea ggt 211 
Ser Arg Met Asn Trp Val Thr He Glu Ala Phe Asp Asp Lys Ser Gly 

25 30 35 



agt gtc acc caa tct att gtg ggt gca ace tgg tct aca gaa ate atg 
Ser Val Thr Gin Ser He Val Gly Ala Thr Trp Ser Thr Glu He Met 
40 45 50 

gcg ctt gca ctt get ttg etc get gec ttc gee gee gcg ttg gtg etc 
Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala Ala Ala Leu Val Leu 
55 60 65 



259 



307 



aag cgc atg ggt egg cgc ate att ggt ggt att teg gcg ctg ate gcg 355 
Lys Arg Met Gly Arg Arg He He Gly Gly He Ser Ala Leu He Ala 
70 75 80 85 



gtg ggt gee age ctg tct cca etc gcg ctt etc acc caa gac cca gac 
Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu Thr Gin Asp Pro Asp 



403 
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90 95 100 

gca gaa egg gec cga acc ctg ctg acc tec ggt gtg gec tea cag aag 451 
Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly Val Ala Ser Gin Lys 

105 110 115 

get aat tec gga acc ctg ctg tct gat tgg gcg gag ate ate aat acc 499 
Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala Glu lie lie Asn Thr 
120 125 130 

acc acc cat cca ctg gcg gca gtg gta gec atg att ggc tgc gcg eta 547 
Thr Thr His Pro Leu Ala Ala Val Val Ala Met lie Gly Cys Ala Leu 
135 140 145 



<210> 406 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Lys Pro Arg Val Leu Ser Ala Leu Gly lie Gly Ala Gly Ala Leu 
15 10 15 

Val Val Trp lie Ser Ser Arg Met Asn Trp Val Thr lie Glu Ala Phe 

20 25 30 

Asp Asp Lys Ser Gly Ser Val Thr Gin Ser lie Val Gly Ala Thr Trp 
35 40 45 

• 

Ser Thr Glu lie Met Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala 
50 55 60 

Ala Ala Leu Val Leu Lys Arg Met Gly Arg Arg lie He Gly Gly He 
65 70 75 80 

Ser Ala Leu He Ala Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu 

85 90 95 

Thr Gin Asp Pro Asp Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly 

100 105 110 

Val Ala Ser Gin Lys Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala 
115 120 125 

Glu He He Asn Thr Thr Thr His Pro Leu Ala Ala Val Val Ala Met 
130 135 140 - 

He Gly Cys Ala Leu 
145 



<210> 407 
<211> 1020 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (997) 

<223> RXC01656 
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<400> 407 

tcggcaagca tggcttcatc gtcctcaaaa aagtggtcta atgcaagtga ctgaaagtgg 60 



atctaccgct agtccacttt gtggcgttgg atcatctgtc atg acc gaa act caa 

Met Thr Glu Thr Gin 
1 5 

gaa act tac caa gca acc act cgt gtg aag cgc ggc ctt gcc gac atg 
Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg Gly Leu Ala Asp Met 

10 15 20 



acg cac cac ate aac aag tgg aag ttc gac gtt cct ttc gtc tgt ggc 
Thr His His lie Asn Lys Trp Lys Phe Asp Val Pro Phe Val Cys Gly 
120 125 130 

gcg acc aac etc ggc gaa get ttg cga cgc ate acc gaa ggc get gca 
Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie Thr Glu Gly Ala Ala 
135 140 145 



115 



163 



etc aag ggt ggt gtg ate atg gat gtg gtc acc cct gaa caa gcg cgc 211 
Leu Lys Gly Gly Val He Met Asp Val Val Thr Pro Glu Gin Ala Arg 

25 30 35 

ate gcc gaa gat gca ggt gcc age gca gtt atg gca etc gag cgc gtt 259 
He Ala Glu Asp Ala Gly Ala Ser Ala Val Met Ala Leu Glu Arg Val 
40 45 50 

ccc gcc gat ate cgt tct cag ggc ggc gtt get cgc atg agt gat cct 307 
Pro Ala Asp He Arg Ser Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
55 60 65 

gac ctg ate gaa gga ate gtc aat gcg gtc tec ate ccg gtc atg gcg 355 
Asp Leu He Glu Gly He Val Asn Ala Val Ser He Pro Val Met Ala 
70 75 80 85 

aaa get cgc ate ggt cac ttc gtg gaa get cag gtt ctg gaa get etc 403 
Lys Ala Arg He Gly His Phe Val Glu Ala Gin Val Leu Glu Ala Leu 

90 95 100 

ggt gtt gat ttc ate gac gag tec gaa gtt etc age cct gcc gac tac 451 
Gly Val Asp Phe He Asp Glu Ser Glu Val Leu Ser Pro Ala Asp Tyr 

105 HO 115 



499 



547 



atg ate cgt tec aag ggc gaa gcc ggc acc ggc gat gtc tct gaa get 595 

Met He Arg Ser Lys Gly Glu Ala Gly Thr Gly Asp Val Ser Glu Ala 

150 155 160 - 165 

gtc cgt cac ctg cgc acc ate cgc ggc gac ate aat cgc ctg cgc tec 643 

Val Arg His Leu Arg Thr He Arg Gly Asp He Asn Arg Leu Arg Ser 

170 175 180 

ctg gat gag gat gaa etc ttc gtc gcc gcc aag gaa ttc cag gca cca 691 

Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys Glu Phe Gin Ala Pro 

185 190 195 

tac gac ctg gtc cgc gaa gtc gcc tec acc ggc aag etc cct gtg gtc 739 

Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly Lys Leu Pro Val Val 
200 205 210 

acc ttc gtt gca ggt ggc gtc gca acc cca gcc gac get gca etc gtg 787 
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835 



883 



Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Val 
215 220 225 

cgc caa atg ggc gcc gaa ggc gtc ttt gtc ggc tec ggc ate ttc aaa 
Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly Ser Gly lie Phe Lys 
230 235 240 245 

tec ggc aat cca gcc gcc cgc gcc gca gcg ate gtc aag get gca acg 
Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala lie Val Lys Ala Ala Thr 

250 255 260 

ctt ttc gac gac ccc tec gtc att gcc gac gta tec cgc ggc ctg ggt 931 
Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val Ser Arg Gly Leu Gly 

265 270 275 

gaa gcc atg gtg ggc ate aac gta tec gac gtt cca gca cca cac cga 979 
Glu Ala Met Val Gly lie Asn Val Ser Asp Val Pro Ala Pro His Arg 
280 285 290 

etc gcc gag cgc ggc tgg tgatcgttgg agttttagct etc 
1020 

Leu Ala Glu Arg Gly Trp 
295 



<210> 408 
<211> 299 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Thr Glu Thr Gin Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg 
15 10 15 

Gly Leu Ala Asp Met Leu Lys Gly Gly Val lie Met Asp Val Val Thr 

20 25 30 

Pro Glu Gin Ala Arg lie Ala Glu Asp Ala Gly Ala Ser Ala Val Met 
35 40 45 

Ala Leu Glu Arg Val Pro Ala Asp lie Arg Ser Gin Gly Gly Val Ala 
50 55 60 

Arg Met Ser Asp Pro Asp Leu lie Glu Gly lie Val Asn Ala Val Ser 
65 70 75 80 

lie Pro Val Met Ala Lys Ala Arg lie Gly His Phe Val Glu Ala Gin 

85 90 95 

Val Leu Glu Ala Leu Gly Val Asp Phe lie Asp Glu Ser Glu Val Leu 

100 105 110 

Ser Pro Ala Asp Tyr Thr His His lie Asn Lys Trp Lys Phe Asp Val 
115 120 125 

Pro Phe Val Cys Gly Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie 
130 135 140 

Thr Glu Gly Ala Ala Met lie Arg Ser Lys Gly Glu Ala Gly Thr Gly 
145 150 155 160 
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Asp Val Ser Glu Ala Val Arg His 

165 

Asn Arg Leu Arg Ser Leu Asp Glu 

180 

Glu Phe Gin Ala Pro Tyr Asp Leu 
195 200 

Lys Leu Pro Val Val Thr Phe Val 
210 215 



Leu Arg Thr lie Arg Gly Asp lie 
170 175 

Asp Glu Leu Phe Val Ala Ala Lys 
185 190 

Val Arg Glu Val Ala Ser Thr Gly 

205 

Ala Gly Gly Val Ala Thr Pro Ala 

220 



Asp Ala Ala Leu Val 
225 

Ser Gly lie Phe Lys 

245 

Val Lys Ala Ala Thr 

260 

Ser Arg Gly Leu Gly 
275 

Pro Ala Pro His Arg 
290 



Arg Gin Met Gly Ala Glu 
230 235 

Ser Gly Asn Pro Ala Ala 

250 

Leu Phe Asp Asp Pro Ser 

265 

Glu Ala Met Val Gly lie 
280 

Leu Ala Glu Arg Gly Trp 
295 



Gly Val Phe Val Gly 

240 

Arg Ala Ala Ala lie 

255 

Val lie Ala Asp Val 
270 

Asn Val Ser Asp Val 
285 



<210> 409 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXC01158 

<400> 409 1 

taggacgttc aaggaattgg ctgaatcaac aagcgccaag gtggttaagc gccctcggcg 60 

agttatctca aaaaagaaga agaagtctcc tacgggagag atg tec att gtt gag 115 

Met Ser lie Val Glu 
1 5 



cac ate aaa gag ttt cga cgc cga ctt ctt ate get ctg gcg ggc ate 163 
His lie Lys Glu Phe Arg Arg Arg Leu Leu lie Ala -Leu Ala Gly He 

10 15 20 

etc gtg ggc acc att ate ggc ttt att tgg tac gat ttc tea ttt tgg 211 
Leu Val Gly Thr He He Gly Phe He Trp Tyr Asp Phe Ser Phe Trp 

25 30 35 

cag ate ccc act ttg ggc gag ctg ctg agg gat ccg tac tgt tct ctg ?'' 
Gin He Pro Thr Leu Gly Glu Leu Leu Arg Asp Pro Tyr Cys Ser Leu - 
40 45 50 : 

cct get gaa tec cgc tgg gec atg age gac tea gag gaa ^ 
Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser Glu Glu. 
55 60 65 
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etc gca acc ggc ccg ttt gat 

Leu Ala Thr Gly Pro Phe Asp "f T ctt ** c ctt gta gcg 355 

70 75 **-Pro Phe Met Leu Arg Leu Lys 



80 



Val Ala 
85 



gcg ttg gtg ggt atg gtt ctu 

Ala Leu Val Gly Met Val Leu Glv Ser p™ ST f* 9 * gC ° ag Ctg 403 

90 Val Trp Leu Ser Gln Leu 

95 100 

tgg ggc ttt ate acc cca qat M- n 

Trp «y P„e ne Thr Pro 25 £ £ £ £ ™ £ £ £ J£ 151 

1Ui 110 115 



gca ate ttc gtc acg att get gtt gtg ctg ttt gtc ggc ggt get gtt 
Ala He Phe Val Thr He Ala Val Val Leu Phe Val Gly Gly Ala Val 



120 125 



130 



ctt gcg tac ttc gtc gtt gca tat ggt ttg gag ttc etc ctt acc att 
Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu Phe Leu Leu Thr lie 
135 140 145 



499 



547 



ggt gga gac acc cag gca gcg gec ctg act ggt gat aag tac ttc gga 595 
Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly Asp Ly S Tyr Phe Gly 
2-50 155 160 165 

ttc ttg etc gcg ttg ttg gcg att ttc ggc gtg age ttc gaa gtt cca 643 
Phe Leu Leu Ala Leu Leu Ala He Phe Gly Val Ser Phe Glu Val Pro 

170 175 ' 180 

ctg gtg ate ggc atg etc aac att gtg ggt ate ttg cct tac gat gec 691 
Leu Val He Gly Met Leu Asn He Val Gly He Leu Pro Tyr Asp Ala 

185 190 195 

att aaa gat aag'cga cgc atg ate ate atg att ttg ttc gtg ttc get 739 
He Lys Asp Lys Arg Arg Met He He Met lie Leu Phe Val Phe Ala 
200 205 210 

get ttc atg aca ccc ggc cag gat cct ttc acc atg ttg gtg ttg gcg 787 
Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr Met Leu Val Leu Ala 
215 220 225 

ctt tea etc acc gtt ctg gta gag ctt gec ctg cag ttc tgt cgc ttc 835 
Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu Gin Phe Cys Arg Phe 
230 235 240 245 

aac gac aaa cgc egg gac aag aag cgc cca gaa tgg ctt gat ggc gat 883 
Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu Trp Leu Asp Gly Asp 

250 255 - 260 

gac etc tct gca tea cca ctg gat act tct get ggt gga gaa gat get 931 
Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala Gly Gly Glu Asp Ala 

265 270 275 

cca age cca gtc gaa acc cca gag gcg gtg gag cct teg egg atg ctg 979 
Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu Pro Ser Arg Met Leu 
280 285 290 

aac cca agt ggg gag gcg teg ata age tat aaa ccc ggg cgc gee gac 
1027 

Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys Pro Gly Arg Ala Asp 
295 300 305 
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ttc ggt gac gtg etc tagggectag ccaggtaccc tta 
1065 

Phe Gly Asp Val Leu 
310 



<210> 410 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Met Ser lie Val Glu His lie Lys Glu Phe Arg Arg Arg Leu Leu lie 
15 10 15 

Ala Leu Ala Gly He Leu Val Gly Thr He He Gly Phe He Trp Tyr 

20 25 30 

Asp Phe Ser Phe Trp Gin He Pro Thr Leu Gly Glu Leu Leu Arg Asp 
35 40 45 

Pro Tyr Cys Ser Leu Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser 
50 55 60 

Glu Glu Cys Arg Leu Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu 
65 70 75 80 

Arg Leu Lys Val Ala Ala Leu Val Gly Met Val Leu Gly Ser Pro Val 

85 90 95 

* 

Trp Leu Ser Gin Leu Trp Gly Phe He Thr Pro Gly Leu Met Lys Asn 

100 105 110 

Glu Arg Arg Tyr Thr Ala He Phe Val Thr He Ala Val Val Leu Phe 
115 120 125 

Val Gly Gly Ala Val Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu 
130 135 140 

Phe Leu Leu Thr He Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly 
145 150 155 160 

Asp Lys Tyr Phe Gly Phe Leu Leu Ala Leu Leu Ala He Phe Gly Val 

165 170 175 

Ser Phe Glu Val Pro Leu Val He Gly Met Leu Asn He Val Gly He 

180 185 - 190 

Leu Pro Tyr Asp Ala He Lys Asp Lys Arg Arg Met He He Met He 
195 200 205 

Leu Phe Val Phe Ala Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr 
210 215 220 

Met Leu Val Leu Ala Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu 
225 230 235 240 

Gin Phe Cys Arg Phe Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu 

245 250 255 

Trp Leu Asp Gly Asp Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala 
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260 265 270 

Gly Gly Glu Asp Ala Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu 
275 280 285 

Pro Ser Arg Met Leu Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys 
290 295 300 

Pro Gly Arg Ala Asp Phe Gly Asp Val Leu 
305 310 



<210> 411 
<211> 1413 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1390) 
<223> RXA02458 

<400> 411 

ttgcggagcc acgactgatc ggtcaagtgc tatctcggtt gcatcaataa gcgaatcacc 60 

ggtggtgaac aaaacaaatc ttccacacat aacatctatt atg gtc ttt gtg tct 115 

Met Val Phe Val Ser 
1 5 

gat teg tct ate tct ttg ccc att tgg gat get ccg cgc get cgc ggc 163 
Asp Ser Ser lie Ser Leu Pro lie Trp Asp Ala Pro Arg Ala Arg Gly 

10 15 20 

ccc ata gte teg gac ctg get ate cct ggt tec aag teg ate acc aac 211 
Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser Lys Ser lie Thr Asn 

25 30 35 

cgc gec etc ate ttg get gcg etc gca tea act cca tec acc ate att 259 
Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr Pro Ser Thr lie lie 
40 45 50 

gat gtc ctt cgt agt cgt gat acc gat etc atg act gat ggt eta cgc 307 
Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met Thr Asp Gly Leu Arg 
55 60 65 

age etc gga ate acc att act gaa gag gca gtc gat cgc tac cgc gtt 355 
Ser Leu Gly lie Thr lie Thr Glu Glu Ala val Asp -Arg Tyr Arg Val 
70 75 80 85 

gag ccc gga cag ttg tct get ggc tec gtt gag tgt ggt ctt get ggt 403 
Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu Cys Gly Leu Ala Gly 

90 95 100 

acg gtc atg cgc ttt ttg cct cct gtt get get ttc get gat ggt cct 451 
Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala Phe Ala Asp Gly Pro 

105 110 115 

gtt cat ttt gat ggc gat cct caa get cgt gtt cgt ccg atg acc age 499 
Val His Phe Asp Gly Asp Pro Gin Ala Arg Val Arg Pro Met Thr Ser 
120 . 125 130 
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att ttg gat gcg ctg cgt teg ctt ggt gtg gag gta gac aac aac aat 547 
lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu Val Asp Asn Asn Asn 
135 140 145 

ctg cct ttc act gtt aat get ggt gag gtc cct gag ggt ggc gtg gtt 595 
Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro Glu Gly Gly Val Val 
150 155 160 165 

gag att gat get tec ggc tea tct cag ttt gtt tct ggt ctt ttg ctt 643 
Glu lie Asp Ala Ser Gly Ser Ser Gin Phe Val Ser Gly Leu Leu Leu 

170 175 180 

tea gcg cct cgt ttt aaa aat ggc gtc acc gtt aag cac gtc ggt ggt 691 
Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val Lys His Val Gly Gly 

185 190 195 

cgt ctg ccg age atg ccg cat att gag atg acc gtc gat atg ctt cgt 739 
Arg Leu Pro Ser Met Pro His lie Glu Met Thr Val Asp Met Leu Arg 
200 205 210 

tec gca ggc att gag ate gaa gag tea gaa aat cag tgg gtt gtt cat 787 
Ser Ala Gly lie Glu lie Glu Glu Ser Glu Asn Gin Trp Val Val His 
215 220 225 

cct ggt gag ate ttg ggt egg acc tgg cgc att gag ccg gat ctt tct 835 
Pro Gly Glu lie Leu Gly Arg Thr Trp Arg lie Glu Pro Asp Leu Ser 
230 235 240 245 

aat gcg act ccg ttc eta get gee get gcg gtc act ggt gga acc ate 883 
Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val Thr Gly Gly Thr lie 

250 255 260 

aag att aac cac tgg cca ate aaa act act cag cct ggc gat get att 931 
Lys He Asn His Trp Pro He Lys Thr Thr Gin Pro Gly Asp Ala He 

265 270 275 

cgt teg att ctt gag cgc atg ggc tgc gaa gtt gag ctg gtt get cag 979 
Arg Ser He Leu Glu Arg Met Gly Cys Glu Val Glu Leu Val Ala Gin 
280 285 290 

ggt gaa ggt tac gat ctg teg gtg act ggt ccg gtt get etc aag ggc 
1027 

Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro Val Ala Leu Lys Gly 

295 300 305 

att gag ate gat atg tec gat ate ggt gag ttg acc cct acc gtg gcg 
1075 

He Glu He Asp Met Ser Asp He Gly Glu Leu Thr Pro Thr Val Ala 

310 315 320 325 

gcg ttg get gcg ttg gcg teg aca gag tct cgt ttg acc ggt att get 
1123 

Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg Leu Thr Gly He Ala 

330 335 340 

cat ctt cgt ggc cat gag acg gat cgt ttg get gcg ttg act gcg gag 
1171 

His Leu Arg Gly His Glu Thr Asp Arg Leu Ala Ala Leu Thr Ala Glu 

345 350 355 
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ate aac aaa ctt 
1219 

lie Asn Lys Leu 
360 

att gag cct gcg 
1267 

lie Glu Pro Ala 
375 

cac cgt atg get 
1315 

His Arg Met Ala 
390 . 

gtt cag gtt gaa 
1363 

Val Gin Val Glu 



ggt gga aag tgc 

Gly Gly Lys Cys 

365 

teg ctg cac ggt 

Ser Leu His Gly 
380 

act get ggt gcg 

Thr Ala Gly Ala 
395 

gac att aag acc 

Asp lie Lys Thr 
410 



act gag ctt aag 
Thr Glu Leu Lys 

ggt gtg tgg cat 

Gly Val Trp His 

385 

ate att ggc etc 

lie lie Gly Leu 
400 

act tec aaa act 

Thr Ser Lys Thr 
415 



gat ggt ctg ttg 

Asp Gly Leu Leu 
370 

tea tat get gat 
Ser Tyr Ala Asp 

gcg gtt gat ggc 

Ala Val Asp Gly 

405 

ttc cct ggt ttt 

Phe Pro Gly Phe 
420 



gaa aat gtt tgg gag gag atg gtt ggc tagaegcage tatgacgaat 
1410 

Glu Asn Val Trp Glu Glu Met Val Gly 

425 430 



ccg 
1413 



<210> 412 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Met Val Phe Val Ser Asp Ser Ser lie Ser Leu Pro lie Trp Asp Ala 
15 10 15 

Pro Arg Ala Arg Gly Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser 

20 25 30 

Lys Ser lie Thr Asn Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr 
35 40 45 

Pro Ser Thr lie lie Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met 
50 55 60 

Thr Asp Gly Leu Arg Ser Leu Gly lie Thr lie Thr Glu Glu Ala Val 
65 70 75 80 

Asp Arg Tyr Arg Val Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu 

85 90 95 

Cys Gly Leu Ala Gly Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala 

100 105 110 

Phe Ala Asp Gly Pro Val His Phe Asp Gly Asp Pro Gin Ala Arg Val 
115 120 125 

Arg Pro Met Thr Ser lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu 
130 135 140 
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Val Asp Asn Asn Asn Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro 
145 150 155 160 

Glu Gly Gly Val Val Glu He Asp Ala Ser Gly Ser Ser Gin Phe Val 

165 170 175 

Ser Gly Leu Leu Leu Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val 

180 185 190 

Lys His Val Gly Gly Arg Leu Pro Ser Met Pro His He Glu Met Thr 
195 200 205 

Val Asp Met Leu Arg Ser Ala Gly He Glu He Glu Glu Ser Glu Asn 
210 215 220 

Gin Trp Val Val His Pro Gly Glu He Leu Gly Arg Thr Trp Arg He 
225 230 235 240 

Glu Pro Asp Leu Ser Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val 

245 250 255 

Thr Gly Gly Thr He Lys He Asn His Trp Pro He Lys Thr Thr Gin 

260 265 270 

Pro Gly Asp Ala He Arg Ser He Leu Glu Arg Met Gly Cys Glu Val 
275 280 285 

Glu Leu Val Ala Gin Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro 
290 295 300 

Val Ala Leu Lys Gly He Glu He Asp Met Ser Asp He Gly Glu Leu 
305 310 315 320 

Thr Pro Thr Val Ala Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg 

325 330 335 

Leu Thr Gly He Ala His Leu Arg Gly His Glu Thr Asp Arg Leu Ala 

340 345 350 

Ala Leu Thr Ala Glu He Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu 
355 360 365 

Lys Asp Gly Leu Leu He Glu Pro Ala Ser Leu His Gly Gly Val Trp 
370 375 380 

His Ser Tyr Ala Asp His Arg Met Ala Thr Ala Gly Ala He He Gly 
385 390 395 400 

Leu Ala Val Asp Gly Val Gin Val Glu Asp He Lys Thr Thr Ser Lys 

405 410 415 

Thr Phe Pro Gly Phe Glu Asn Val Trp Glu Glu Met Val Gly 

420 425 430 



<210> 413 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXA02790 

<400> 413 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 60 

agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met Glu Pro Val Tyr 
1 5 

gta aag cgc cgc caa egg ttt att gec gtg acg ate get tea etc ate 163 
Val Lys Arg Arg Gin Arg Phe He Ala Val Thr He Ala Ser Leu He 

10 15 20 

etc att ate ggt gee ate ate tat ate ggt gta gee ace tea aac egg 211 
Leu He He Gly Ala He He Tyr He Gly Val Ala Thr Ser Asn Arg 

25 30 35 

acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 259 
Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 



gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 
Glu He Pro Glu Gly Ser Ser He Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 



307 



gaa cga gat* ate gtg gee acc aac tea gcg ttc caa aca gcg gee age 355 

Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 
70 75 80 85 

aac aac ccc aac gcg ggt agt gta cag cca ggt ttc tac cgt ctg cag 403 

Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 

90 95 100 

gaa caa atg aac gca gca get gca gtg teg get ctg ctt gat cca gac 451 

Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 

105 110 115 

aac cag gtt gat etc etc gac att cac ggc ggc gee acc ttg atg gac 499 

Asn Gin Val Asp Leu Leu Asp He His Gly Gly Ala Thr Leu Met Asp 
120 125 130 

gtc act gtt gtc ggc gga aac acc cgc gcg gga ate tac tec cag ate 547 

Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly He Tyr Ser Gin He 
135 140 145- 

gca gee gtg acc tgc acc gaa ggc tec gee aac tgc ate acc get gag 595 

Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys He Thr Ala Glu 
150 155 160 165 

gat ttg cag cag gtt gee tec acc gtg teg cct gca gaa ttg ggt gtc 643 

Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 

170 175 180 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 691 

Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 

185 190 195 

cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 739 
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Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr Val Val Asp Pro Ser 
200 205 210 

aac gac gcc cag gga ate etc ace gat ctg ate acg cga tea gca aac 787 
Asn Asp Ala Gin Gly lie Leu Thr Asp Leu lie Thr Arg Ser Ala Asn 
215 220 225 

cat ttc caa gaa ace gac ate acg ggc cgt gca gat gcc ate gga ctt 835 
His Phe Gin Glu Thr Asp lie Thr Gly Arg Ala Asp Ala lie Gly Leu 
230 235 240 245 

act cca tat gag ctg gtc ace gca gca tct tta ate gag cgc gaa gca 883 
Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu lie Glu Arg Glu Ala 

250 255 260 

cca gca gga gat ttt gat aag gtc gcc cgc gtc ate ttg aac cgt etc 931 
Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val lie Leu Asn Arg Leu 

265 270 275 

gcc gag cca atg cag ctg caa ttc gac tec ace gtc aac tac ggt ctg 979 
Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 
280 285 290 

tct gaa caa gaa gta gca acc ace gac gaa gac cgt cag ace gtc ace 
1027 

Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 
295 300 305 

cca tgg aac act tac gcc atg gac ggc ctg cca caa acc ccc ate gcc 
1075 

Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro lie Ala 
310 315 320 325 

gca gta tec acc gaa gca etc caa gcc atg gaa aac cct gca gaa gga 
1123 

Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 

330 335 340 

aac tgg ctg tac ttt gtc acc ate gac acc gat gga acc acc gtg ttc 
1171 

Asn Trp Leu Tyr Phe Val Thr He Asp Thr Asp Gly Thr Thr Val Phe 

345 350 355 

aac gac acc ttc gaa gag cac gaa gcc gac att gag caa get ttg aac 
1219 

Asn Asp Thr Phe Glu Glu His Glu Ala Asp He Glu Gin Ala Leu Asn 
360 365 -370 

agt ggc gtt eta gac age aac cga taaggatcag cgaataaaat tgg 
1266 

Ser Gly Val Leu Asp Ser Asn Arg 
375 380 



<210> 414 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe He Ala Val Thr 
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lie Ala Ser Leu lie Leu lie lie Gly Ala lie lie Tyr lie Gly Val 

20 25 30 

Ala Thr Ser Asn Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu lie Pro Glu Gly Ser Ser lie Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp lie Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 

85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 

100 105 110 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp lie His Gly Gly 
115 120 125 

Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

lie Tyr Ser Gin lie Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys lie Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 

165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala lie Ala Ala Val Glu Ala Arg 

180 185 190 

Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr 
195 200 205 

Val Val Asp Pro Ser Asn Asp Ala Gin Gly lie Leu Thr Asp Leu lie 
210 215 220 

Thr Arg Ser Ala Asn His Phe Gin Glu Thr Asp lie Thr Gly Arg Ala 
225 230 235 240 

Asp Ala lie Gly Leu Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu 

245 250 255 

lie Glu Arg Glu Ala Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val 

260 265 270 

lie Leu Asn Arg Leu Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr 
275 280 285 

Val Asn Tyr Gly Leu Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp 
290 295 300 

Arg Gin Thr Val Thr Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro 
305 310 315 320 

Gin Thr Pro lie Ala Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu 

325 330 335 
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Asn Pro Ala Glu Gly Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp 

340 345 350 

Gly Thr Thr Val Phe Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie 
355 360 365 

Glu Gin Ala Leu Asn Ser Gly Val Leu Asp Ser Asn Arg 
370 375 380 



<210> 415 
<211> 644 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (621) 
<223> RXN00954 

<400> 415 

get gtg aag tgg ttc gaa gcg tec aac ttc acc ttc ctg ttc gca cct 48 
Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

gcg tac aac cct gcg att gcg cat gtg cag ccg gtt cgc cag gcg ctg 96 
Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 

20 25 30 

aaa ttc ccc acc ate ttc aac acg ctt gga cca ttg ctg tec ccg gcg 144 
Lys Phe Pro Thr He Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

cgc ccg gag cgt cag ate atg ggc gtg gec aat gec aat cat gga cag 192 
Arg Pro Glu Arg Gin He Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

etc ate gee gag gtc ttc cgc gag ttg ggc cgt aca cgc gcg ctt gtt 240 
Leu He Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

gtg cat ggc gca ggc acc gat gag ate gca gtc cac ggc acc acc ttg 288 
Val His Gly Ala Gly Thr Asp Glu He Ala Val His Gly Thr Thr Leu 

85 90 95 

gtg tgg gag ctt aaa gaa gac ggc acc ate gag cat -tac acc ate gag 336 
Val Trp Glu Leu Lys Glu Asp Gly Thr He Glu His Tyr Thr He Glu 

100 105 110 

cct gag gac ctt ggc ctt ggc cgc tac acc ctt gag gat etc gta ggt 384 
Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

ggc etc ggc act gag aac gec gaa get atg cgc get act ttc gcg ggc 432 
Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 

acc ggc cct gat gca cac cgt gat gcg ttg get gcg tec gca ggt gcg 480 
Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 
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atg ttc tac etc aac ggc gat gtc gac tec ttg aaa gat ggt gca caa 
Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 

165 170 175 

aag gcg ctt tec ttg ctt gee gac ggc acc ace cag gca tgg ttg gee 
Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 

180 185 190 

aag cac gaa gag ate gat tac tea gaa aag gag tct tec aat gac 
Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 

tagtaataat ctgcccacag tgt 



<210> 416 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 

20 25 30 

Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

Val His Gly Ala Gly Thr Asp Glu He Ala Val His Gly Thr Thr Leu 

85 90 95 

Val Trp Glu Leu Lys Glu Asp Gly Thr He Glu His Tyr Thr He Glu 

100 105 HO 

Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala -Thr Phe Ala Gly 
130 135 140 

Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 

Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 

165 170 175 

Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 

180 185 190 

Lys His Glu Glu He Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 



528 



576 



621 



644 
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<210> 417 
<211> 611 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (588) 
<223> FRXA00954 

<400> 417 

ttc ctg ttc gca cct gcg tac aac cct gcg att gcg cat gtg cag ccg 48 
Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

gtt cgc cag gcg ctg aaa ttc ccc acc ate ttc aac acg ctt gga cca 96 
Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 

20 25 30 

ttg ctg tec ccg gcg cgc ccg gag cgt cag ate atg ggc gtg gec aat 144 
Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

gec aat cat gga cag etc ate gee gag gtc ttc cgc gag ttg ggc cgt 192 
Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

aca cgc gcg ctt gtt gtg cat ggc gca ggc acc gat gag ate gca gtc 240 
Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

cac ggc acc acc ttg gtg tgg gag ctt aaa gaa gac ggc acc ate gag 288 
His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 

85 90 95 

cat tac acc ate gag cct gag gac ctt ggc ctt ggc cgc tac acc ctt 336 
His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 

100 105 110 

gag gat etc gta ggt ggc etc ggc act gag aac gec gaa get atg cgc 384 
Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

get act ttc gcg ggc acc ggc cct gat gca cac cgt gat gcg ttg get 432 
Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 - 

gcg tec gca ggt gcg atg ttc tac etc aac ggc gat gtc gac tec ttg 480 
Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

aaa gat ggt gca caa aag gcg ctt tec ttg ctt gee gac ggc acc acc 528 
Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 

165 170 175 

cag gca tgg ttg gec aag cac gaa gag ate gat tac tea gaa aag gag 576 
Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 

180 185 190 

tct tec aat gac tagtaataat ctgcccacag tgt 611 
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Ser Ser Asn Asp 
195 



<210> 418 
<211> 196 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
I 5 10 15 

Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 

20 25 30 

Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 

85 90 95 

His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 

100 105 110 

Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 

Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 

165 170 175 

Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 

180 185 190 

Ser Ser Asn Asp 
195 



<210> 419 
<211> 1677 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1654) 
<223> RXN00957 

<400> 419 
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aaccggcaag ccctggatcg aatgaagctc gcagcgagta attatttgat gtttcccaga 60 

aaggcttcag ccccacaatg atttcctcgg taggtgcccc atg age acg aat ccc 115 

Met Ser Thr Asn Pro 
1 5 

cat gtt ttc tec eta gat gtc cgc tat cac gag gat get tct gca ttg 163 
His Val Phe Ser Leu Asp Val Arg Tyr His Glu Asp Ala Ser Ala Leu 

10 15 20 

ttt gec cac ttg ggt ggc aca acc gca gat gat gca gec ctg ttg gaa 211 
Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp Ala Ala Leu Leu Glu 

25 30 35 



age get gat ate acc acc aag aat ggt att tct tec etc gcg gtg ttg 
Ser Ala Asp He Thr Thr Lys Asn Gly He Ser Ser Leu Ala Val Leu 
40 45 50 



ttc gtc etc gcg gaa ate gtc ctg gac ate aat cac c:ag gac cag acc 
Phe Val Leu Ala Glu He Val Leu Asp He Asn His Gin Asp Gin Thr 



170 175 180 



259 



aag agt teg gtg cgc att acg tgc acg ggc aac acg gtg gta acg cag 307 
Lys Ser Ser Val Arg He Thr Cys Thr Gly Asn Thr Val Val Thr Gin 
55 60 65 

ccg ctg acg gac teg ggt agg gca gtg gtt gcg cgc eta acg cag cag 355 
Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala Arg Leu Thr Gin Gin 
70 75 80 85 

ctt ggc cag tac aac acc gca gag aac acc ttt age ttc ccc gee tea 403 
Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe Ser Phe Pro Ala Ser 

90 95 100 

gat gcg gtt gat gag cgc gag cgc etc acc gca cca age acc ate gaa 451 
Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala Pro Ser Thr He Glu 

105 HO 115 

gtg ctg cgc aag ttg cag ttc gag tec ggt tac age gac gcg tec ctg 499 
Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr Ser Asp Ala Ser Leu 
120 125 130 

cca ctg etc atg ggc ggt ttc gcg ttt gat ttc tta gaa acc ttt gaa 547 
Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe Leu Glu Thr Phe Glu 
135 140 145 

acg etc ccc get gtc gag gag age gtc aac act tac ccc gat tac cag 595 
Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr Tyr Pro Asp Tyr Gin 
150 155 160 165 



643 



gee aaa etc gee ggc gtc tec aac gec cca ggc gag etc gag gee gag 691 
Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly Glu Leu Glu Ala Glu 

185 190 195 

etc aac aag ctt tea ttg ctt ate gac gec gee etc ccc gca acc gaa 739 
Leu Asn Lys Leu Ser Leu Leu He Asp Ala Ala Leu Pro Ala Thr Glu 
200 205 210 

cac gec tac caa acc acc cct cac gac ggc gac act ctt cgc gtt gtg 787 
His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp Thr Leu Arg Val Val 
215 220 225 
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get gat att ccc gat get cag ttc cgc ace cag ate aat gag ctg aaa 835 
Ala Asp He Pro Asp Ala Gin Phe Arg Thr Gin He Asn Glu Leu Lys 
230 235 240 245 

gaa aac att tac aac ggt gac ate tac caa gtt gtc ccg gcg cgc act 883 
Glu Asn He Tyr Asn Gly Asp He Tyr Gin Val Val Pro Ala Arg Thr 

250 255 260 

ttc acc gca cca tgt cct gat gca ttc get get tat ctg cag ctg cgt 931 
Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala Tyr Leu Gin Leu Arg 

265 270 275 

gee acc aac ccg teg ccg tac atg ttc tat ate cgt ggc etc aac gaa 979 
Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr He Arg Gly Leu Asn Glu 
280 285 290 

ggc cgc tec tat gaa ctt ttt ggc gca tec cct gag tec aac etc aag 
1027 

Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro Glu Ser Asn Leu Lys 
295 300 305 

ttc acc get get aac cgt gag ctg cag ctg tac cca ate gca ggt acc 
1075 

Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr Pro He Ala Gly Thr 
310 315 320 325 

cgc ccc cgt gga etc aac cca gat ggc tec ate aac gat gag eta gat 
1123 

Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser He Asn Asp Glu Leu Asp 

330 335 340 

ate cgc aat gag ttg gat atg cgc act gat gee aaa gag ate gcg gag 
1171 

He Arg Asn Glu Leu Asp Met Arg Thr Asp Ala Lys Glu He Ala Glu 

345 350 355 

cac acc atg ctt gtc gat etc gee cgc aac gac ctg gee cgc gtc teg 
1219 

His Thr Met Leu Val Asp Leu Ala Arg Asn Asp Leu Ala Arg Val Ser 
360 365 370 

gtc cca gcg teg cgc egg gtt gcg gat ctt ttg cag gtg gat cgc tat 
1267 

Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu Gin Val Asp Arg Tyr 
375 380 385 

tec cgc gtg atg cac ttg gtg tec cgt gtg acg gcg acg ttg gac cca 
1315 

Ser Arg Val Met His Leu Val Ser Arg Val Thr Ala Thr Leu Asp Pro 
390 395 400 405 

gag ctt gat get ttg gac gec tat egg gcg tgc atg aat atg ggc acg 
1363 

Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys Met Asn Met Gly Thr 

410 415 420 

ttg acc ggc get ccg aag ttg cgc get atg gag ctg ttg cgc ggc gtc 
1411 

Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu Leu Leu Arg Gly Val 

425 430 435 
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gaa aag cgc agg cgt ggt tct tat ggt ggg gca gtg ggg tac ctg cgc 

1459 ^ ^ 

Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala Val Gly Tyr Leu Arg 
440 445 450 

ggc aat ggc gat atg gat aat tgc att gtt att cgt teg gcg ttt gtc 
1507 

Gly Asn Gly Asp Met Asp Asn Cys He Val He Arg Ser Ala Phe Val 
455 460 465 

cag gat ggt gtg get get gtg cag get ggt get ggt gtg gtc cgc gat 
1555 

Gin Asp Gly Val Ala Ala Val Gin Ala Gly Ala Gly Val Val Arg Asp 

470 475 480 485 

tct aat cct caa tct gaa gee gat gag acg ttg cac aag gcg tat gec 
1603 

Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu His Lys Ala Tyr Ala 

490 495 500 

gtg ttg aat gec att gcg ctt get get ggt tec act ttg gag gtc ate 
1651 

Val Leu Asn Ala He Ala Leu Ala Ala Gly Ser Thr Leu Glu Val He 

505 510 515 

cga tgacacacgt tgttctcatt gat 

1677 

Arg 



<210> 420 
<211> 518 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Met Ser Thr Asn Pro His Val Phe Ser Leu Asp Val Arg Tyr His Glu 
15 10 15 

Asp Ala Ser Ala Leu Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp 

20 25 30 

Ala Ala Leu Leu Glu Ser Ala Asp He Thr Thr Lys Asn Gly He Ser 
35 40 45 

Ser Leu Ala Val Leu Lys Ser Ser Val Arg He Thr Cys Thr Gly Asn 
50 55 60 

Thr Val Val Thr Gin Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala 
65 70 75 80 

Arg Leu Thr Gin Gin Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe 

85 90 95 

Ser Phe Pro Ala Ser Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala 

100 105 HO 

Pro Ser Thr He Glu Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr 
115 120 125 
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Ser Asp Ala Ser Leu Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe 
130 135 140 

Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr 
145 150 155 160 

Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp lie Asn 

165 170 175 

His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly 

180 185 190 

Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp Ala Ala 
195 200 205 

Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp 
210 215 220 

Thr Leu Arg Val Val Ala Asp He Pro Asp Ala Gin Phe Arg Thr Gin 
225 230 235 240 

He Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr Gin Val 

245 250 255 

Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala 

260 265 270 

Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr He 
275 280 285 

Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro 
290 295 300 

Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr 
305 310 315 320 

Pro He Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser He 

325 330 335 

Asn Asp Glu Leu Asp He Arg Asn Glu Leu Asp Met Arg Thr Asp Ala 

340 345 350 

Lys Glu He Ala Glu His Thr Met Leu Val Asp Leu Ala Arg Asn Asp 
355 360 365 

Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu 
370 375 380 

Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg Val Thr 
385 390 395 400 

Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys 

405 410 415 

Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu 

420 425 430 

Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala 
435 440 445 
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Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie Val lie 
450 455 460 

Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala Gly Ala 
465 470 475 480 

Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu 

485 490 495 

His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala Gly Ser 

500 505 510 

Thr Leu Glu Val lie Arg 
515 



<210> 421 
<211> 1151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(1128) 
<223> FRXA00957 

<400> 421 

gat ttc tta gaa acc ttt gaa acg etc ccc get gtc gag gag age gtc 48 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

aac act tac ccc gat tac cag ttc gtc etc gcg gaa ate gtc ctg gac 96 
Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 

20 25 30 

ate aat cac cag gac cag acc gee aaa etc gec ggc gtc tec aac gee 144 
lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

cca ggc gag etc gag gee gag etc aac aag ctt tea ttg ctt ate gac 192 
Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

gec gee etc ccc gca acc gaa cac gee tac caa acc acc cct cac gac 240 
Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

ggc gac act ctt cgc gtt gtg get gat att ccc gat get cag ttc cgc 288 

Gly Asp Thr Leu Arg Val Val Ala Asp lie Pro Asp Ala Gin Phe Arg 

85 90 95 

■ 

acc cag ate aat gag ctg aaa gaa aac att tac aac ggt gac ate tac 336 

Thr Gin lie Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr 

100 105 110 

caa gtt gtc ccg gcg cgc act ttc acc gca cca tgt cct gat gca ttc 384 
Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

get get tat ctg cag ctg cgt gee acc aac ccg teg ccg tac atg ttc 432 
Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
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130 135 140 

tat ate cgt ggc etc aac gaa ggc cgc tec tat gaa ctt ttt ggc gca 

Tyr He Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 

145 150 155 160 

tec cct gag tec aac etc aag ttc acc get get aac cgt gag ctg cag 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 

165 170 175 



tec ate aac gat gag eta gat ate cgc aat gag ttg gat atg cgc act 
Ser He Asn Asp Glu Leu Asp He Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

gat gec aaa gag ate gcg gag cac acc atg ctt gtc gat etc gee cgc 
Asp Ala Lys Glu He Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

aac gac ctg gec cgc gtc teg gtc cca gcg teg cgc egg gtt gcg gat 
Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

ctt ttg cag gtg gat cgc tat tec cgc gtg atg cac ttg gtg tec cgt 
Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 

245 250 255 

gtg acg gcg acg ttg gac cca gag ctt gat get ttg gac gee tat egg 
Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 

260 265 270 

gcg tgc atg aat atg ggc acg ttg acc ggc get ccg aag ttg cgc get 
Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 



ggg gca gtg ggg tac ctg cgc ggc aat ggc gat atg gat aat tgc att 
Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys He 
305 , 310 315 320 

gtt att cgt teg gcg ttt gtc cag gat ggt gtg get -get gtg cag get 
1008 

Val He Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 

325 330 335 

ggt get ggt gtg gtc cgc gat tct aat cct caa tct gaa gee gat gag 
1056 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 

340 345 350 

acg ttg cac aag gcg tat gee gtg ttg aat gec att gcg ctt get get 
1104 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala He Ala Leu Ala Ala 
355 360 365 



480 



528 



ctg tac cca ate gca ggt acc cgc ccc cgt gga etc aac cca gat ggc 576 
Leu Tyr Pro He Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 

180 185 190 



624 



672 



720 



768 



816 



864 



atg gag ctg ttg cgc ggc gtc gaa aag cgc agg cgt ggt tct tat ggt 912 
Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 



960 
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ggt tec act ttg gag gtc ate cga tgacacacgt tgttctcatt gat 
1151 

Gly Ser Thr Leu Glu Val lie Arg 

370 375 



<210> 422 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
1 5 10 15 

Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 

20 25 30 

lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

Gly Asp Thr Leu Arg Val Val Ala Asp He Pro Asp Ala Gin Phe Arg 

85 90 95 

Thr Gin He Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr 

100 105 HO 

Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 

Tyr He Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
145 150 155 160 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 

165 170 175 

Leu Tyr Pro He Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 

180 185 - 190 

Ser He Asn Asp Glu Leu Asp He Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

Asp Ala Lys Glu He Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 

245 250 255 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
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260 265 270 

Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 

Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 

Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 
305 310 315 320 

Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 

325 330 335 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 

340 345 350 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 

Gly Ser Thr Leu Glu Val lie Arg 
370 375 



<210> 423 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA02687 

<400> 423 

caaaaccatg ctcggcgggg gagagttggg ccaagcggtt cgctaattga gcaacagaca 60 

tggacaccca ccttagttcg gcgggttaag ctgtgtaacc atg age gac gca cca 115 

Met Ser Asp Ala Pro 
1 5 



act gtt gtg gec tat ttg ggg cct gec gga acc ttc acc gaa gaa gec 
Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr Phe Thr Glu Glu Ala 

10 15 20 



163 



etc tac aaa ttt gec gac gec ggc gta ttc ggc gac ggt gag ate gag 211 
Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly Asp Gly Glu lie Glu 

25 30 35 



cag eta cca gee aaa teg cca caa gaa get gtc gac gee gtc cgc cac 
Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val Asp Ala Val Arg His 
40 45 50 



259 



ggc acc gec cag ttc gcg gtg gtc gee ate gaa aac ttc gtc gac ggc 307 
Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu Asn Phe Val Asp Gly 
55 60 65 



ccc gtc acc ccc acc ttc gac gec ctt gac cag ggc tec aac gtg caa 
Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin Gly Ser Asn Val Gin 
70 75 80 85 



355 
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# 



ate ate gee gaa gaa gaa etc gac ate gec ttt tec ate atg gtc egg 
lie lie Ala Glu Glu Glu Leu Asp lie Ala Phe Ser lie Met Val Arg 

90 95 100 

cca ggg act teg ctt gee gac gtc aaa acc etc gee ace cac ccg gtt 
Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu Ala Thr His Pro Val 

105 110 115 

ggg tac caa caa gtg aaa aac tgg atg gca acc acc att ccg gac gee 
Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr Thr lie Pro Asp Ala 
120 125 130 

atg tat ctt tea gca age tec aac ggc gee ggc gca caa atg gtt gec 
Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly Ala Gin Met Val Ala 
135 140 145 

gaa gga acc gec gac gca gec gca gcg ccc tec cgc gca gec gaa etc 
Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser Arg Ala Ala Glu Leu 
150 155 160 165 

ttc gga ctg gaa cgc ctt gtt gat gat gtc gee gac gtc cgt ggc gee 
Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala Asp Val Arg Gly Ala 

170 175 180 

cgc acc cgc ttc gtt get gtc caa gec caa gca gee gtt tec gaa ccg 
Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala Ala Val Ser Glu Pro 

185 190 195 



ggc age etc gtg cgc gee etc aac gaa ttc gee ate cgc ggc gtt gac 
Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala lie Arg Gly Val Asp 
215 220 225 



gaa gee etc cgc gca etc cac etc caa gee gaa gaa etc gtc ttc gtc 
Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu Glu Leu Val Phe Val 

265 270 - 275 

ggc tec tgg ccc tec aac cgt gcg gaa gac age acg ccc caa acc gac 
Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser Thr Pro Gin Thr Asp 
280 285 290 

caa eta get aag eta cac aag gcg gac gaa tgg gtt cgc gca gca age 
1027 

Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp Val Arg Ala Ala Ser 
295 300 305 

gaa gga agg aaa ctt aac tagecatgge eggceggatt att 
1068 

Glu Gly Arg Lys Leu Asn 
310 315 



403 



451 



499 



547 



595 



643 



691 



acc ggc cac gac cgc acc tec gtc att ttc tec eta ccg aat gtg cca 739 
Thr Gly His Asp Arg Thr Ser Val lie Phe Ser Leu Pro Asn Val Pro 
200 205 210 



787 



etc acc cgc ate gaa tec cgc ccc acc cgc aaa gtc ttc gga acc tac 835 
Leu Thr Arg lie Glu Ser Arg Pro Thr Arg Lys Val Phe Gly Thr Tyr 
230 235 240 245 

cgc ttc cac ctg gac ata tec gga cat ate cgc gat ate ccc gtc gee 883 
Arg Phe His Leu Asp lie Ser Gly His lie Arg Asp lie Pro Val Ala 

250 255 260 



931 



979 
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<210> 424 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Met Ser Asp Ala Pro Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr 
15 10 15 

Phe Thr Glu Glu Ala Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly 

20 25 30 

Asp Gly Glu He Glu Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val 
35 40 45 

Asp Ala Val Arg His Gly Thr Ala Gin Phe Ala Val Val Ala He Glu 
50 55 60 

Asn Phe Val Asp Gly Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin 
65 70 75 80 

Gly Ser Asn Val Gin He He Ala Glu Glu Glu Leu Asp He Ala Phe 

85 90 95 

Ser He Met Val Arg Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu 

100 105 HO 

Ala Thr His Pro Val Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr 
115 120 125 

Thr He Pro Asp Ala Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly 
130 135 140 

Ala Gin Met Val Ala Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser 
145 150 155 160 

Arg Ala Ala Glu Leu Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala 

165 170 175 

Asp Val Arg Gly Ala Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala 

180 185 190 

Ala Val Ser Glu Pro Thr Gly His Asp Arg Thr Ser Val He Phe Ser 
195 200 205 

Leu Pro Asn Val Pro Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala 
210 215 220 

He Arg Gly Val Asp Leu Thr Arg He Glu Ser Arg Pro Thr Arg Lys 
225 230 235 240 

Val Phe Gly Thr Tyr Arg Phe His Leu Asp He Ser Gly His He Arg 

245 250 255 

Asp He Pro Val Ala Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu 

260 265 270 

Glu Leu Val Phe Val Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser 
275 280 285 
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Thr Pro Gin Thr Asp Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp 
290 295 300 

Val Arg Ala Ala Ser Glu Gly Arg Lys Leu Asn 
305 310 315 



<210> 425 
<211> 1353 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> RXN01698 

<400> 425 

cgctagtgcc tgcagttatg tcgctttttg acgtcgaaaa gcaattttaa aaagcccttg 60 

gggtgggctg gatacgtctt ctgcggcctt tcgtgcgata atg eta ggc atg ctt 115 

Met Leu Gly Met Leu 
1 5 

cga tgg act aca gca ggt gaa tec cac ggc cag gcg ctt ate gee acg 163 
Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin Ala Leu lie Ala Thr 

10 15 20 

gtt gaa cac atg cca gca ggc gtg ccc gtg act aaa gat gag gtc teg 211 
Val Glu His Met Pro Ala Gly Val Pro Val Thr Lys Asp Glu Val Ser 

25 30 35 

tat caa ttg gcg cgc cga cgc ctt gga tat ggt cgc ggc get cgc atg 259 
Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly Arg Gly Ala Arg Met 
40 45 50 

aag ttt gag caa gac gcg ttg ace ttc etc acc ggc ate cgc cac ggc 307 
Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr Gly lie Arg His Gly 
55 60 65 

etc act ttg ggt age ccc ate tea ate atg ate ggc aac act gag tgg 355 
Leu Thr Leu Gly Ser Pro lie Ser lie Met lie Gly Asn Thr Glu Trp 
70 75 80 85 

gat aag tgg acc acc ate atg tec tct gac get ttg gac atg gaa gac 403 
Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala Leu -Asp Met Glu Asp 

90 95 100 

cca gat aac gtt gcg gcg atg tct teg ggt egg ggc gca aaa ctg act 451 
Pro Asp Asn Val Ala . Ala Met Ser Ser Gly Arg Gly Ala Lys Leu Thr 

105 110 115 

cgt ccg cgt cca ggc cac get gat tac gca ggc atg etc aag tac gga 499 
Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly Met Leu Lys Tyr Gly 
120 125 130 

ttc gat gat gee cgc aac gtg ctg gag cgt tct tea gee cgt gag acg 547 
Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser Ser Ala Arg Glu Thr 
135 140 145 
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gca gca cgc gtg gca gca gca acc gtt gcg cgt tec 'ttc ctg cgt gaa 595 
Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg Ser Phe Leu Arg Glu 
150 155 160 165 

acc ttg ggc gtg gaa gtg ctt tec cac gta att tec att ggt gcg tec 643 
Thr Leu Gly Val Glu Val Leu Ser His Val lie Ser lie Gly Ala Ser 

170 175 180 

gag cct tac act ggc gcg gag cca acc ttt gca gat att caa gca ate 691 
Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala Asp lie Gin Ala lie 

185 190 195 

gat gat tec cca gtt cgt gca ttc ggt aaa gac get gaa gaa tec atg 739 
Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp Ala Glu Glu Ser Met 
200 205 210 

ate gcg gaa ate gag gec gca aag aaa gee ggc gat acc etc ggt ggc 787 
lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly Asp Thr Leu Gly Gly 
215 220 225 

ate gtg gaa gtg att gtt gaa ggc ctg ccc ate ggt ttg ggc tea cac 835 
lie Val Glu Val lie Val Glu Gly Leu Pro lie Gly Leu Gly Ser His 
230 235 240 245 

att tct ggc gaa gat cgc etc gat gcg cag ate gca get gca etc atg 883 
lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie Ala Ala Ala Leu Met 

250 255 260 

ggc att cag gee ate aag ggc gtg gaa ate ggt gac ggt ttc gaa gaa 931 
Gly lie Gin Ala lie Lys Gly Val Glu He Gly Asp Gly Phe Glu Glu 

265 270 275 

get cgt cga cgt ggc tec gaa gee cac gat gaa gtg ttc ctg gat gac 979 
Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu Val Phe Leu Asp Asp 
280 285 290 

aac ggc gta tac cgc aac acc aac cgt gca ggt ggc etc gaa ggc ggc 
1027 

Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly Gly Leu Glu Gly Gly 
295 300 305 

atg acc aac ggt gaa acc ctg cgc gtt cgt get ggc atg aag cca att 
1075 

Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala Gly Met Lys Pro He 
310 315 320 325 

tct act gtg cct cgc gee ctg aaa acc att gat atg -gaa aac ggc aag 
1123 

Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp Met Glu Asn Gly Lys 

330 335 340 

gca gca acc gga ate cac cag cgt tec gac gtg tgc get gtt cca gee 
1171 

Ala Ala Thr Gly He His Gin Arg Ser Asp Val Cys Ala Val Pro Ala 

345 350 355 

gee ggt gtc gtt gca gaa gca atg gtc acc ctg gtt etc gee cgc gca 
1219 

Ala Gly Val Val Ala Glu Ala Met Val Thr Leu Val Leu Ala Arg Ala 

360 365 370 
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gtc ctg cag aaa ttc ggc ggt gac tec ctg age gaa acc aag age aac 

Va^Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser Glu Thr Lys Ser Asn 
375 380 385 

att gac acc tac etc aaa aac att gag gaa cga atg aaa ttc gaa ggt 

Ile 5 Asp Thr Tyr Leu Lys Asn He Glu Glu Arg Met Lys Phe Glu Gly 
390 395 400 405 

tta gag gat gga gcg taatgaagtg aatgatcaaa ttc 
1353 

Leu Glu Asp Gly Ala 

410 



<210> 426 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 

Met°Leu 2 Gly Met Leu Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin 
1 5 10 15 

Ala Leu He Ala Thr Val Glu His Met Pro Ala Gly Val Pro Val Thr 

20 25 30 

Lys Asp Glu Val Ser Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly 
35 40 45 

Arg Gly Ala Arg Met Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr 
50 55 60 

Gly He Arg His Gly Leu Thr Leu Gly Ser Pro He Ser He Met lie 
65 70 75 80 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 

85 90 95 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 

100 105 HO 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
115 120 125 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val -Leu Glu Arg Ser 
130 135 140 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
145 150 155 160 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 

165 170 175 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 

180 185 190 

Asp He Gin Ala He Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
195 200 205 
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Ala Glu Glu Ser 
210 

Asp Thr Leu Gly 
225 

Gly Leu Gly Ser 



Ala Ala Ala Leu 

260 

Asp Gly Phe Glu 
275 

Val Phe Leu Asp 
290 

Gly Leu Glu Gly 
305 

Gly Met Lys Pro 



Met Glu Asn Gly 

340 

Cys Ala Val Pro 
355 

Val Leu Ala Arg 
370 

Glu Thr Lys Ser 
385 

Met Lys Phe Glu 



Met lie Ala Glu 
215 

Gly He Val Glu 
230 

His He Ser Gly 
245 

Met Gly He Gin 



Glu Ala Arg Arg 

280 

Asp Asn Gly Val 
295 

Gly Met Thr Asn 
310 

He Ser Thr Val 
325 

Lys Ala Ala Thr 



Ala Ala Gly Val 

360 

Ala Val Leu Gin 
375 

Asn He Asp Thr 
390 

Gly Leu Glu Asp 
405 



He Glu Ala Ala 

220 

Val He Val Glu 
235 

Glu Asp Arg Leu 
250 

Ala He Lys Gly 
265 

Arg Gly Ser Glu 



Tyr Arg Asn Thr 

300 

Gly Glu Thr Leu 
315 

Pro Arg Ala Leu 
330 

Gly He His Gin 
345 

Val Ala Glu Ala 



Lys Phe Gly Gly 

380 

Tyr Leu Lys Asn 
395 

Gly Ala 
410 



Lys Lys Ala Gly 



Gly Leu Pro He 

240 

Asp Ala Gin He 
255 

Val Glu He Gly 
270 

Ala His Asp Glu 
285 

Asn Arg Ala Gly 



Arg Val Arg Ala 

320 

Lys Thr He Asp 
335 

Arg Ser Asp Val 
350 

Met Val Thr Leu 
365 

Asp Ser Leu Ser 



He Glu Glu Arg 

400 



<210> 427 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..{990) 
<223> FRXA01698 

<400> 427 

ggc aac act gag tgg gat aag tgg acc acc ate atg tec tct gac get 48 
Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
15 10 15 

ttg gac atg gaa gac cca gat aac gtt gcg gcg atg tct teg ggt egg 96 
Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 

20 25 30 

ggc gca aaa ctg act cgt ccg cgt cca ggc cac get gat tac gca ggc 144 
Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
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35 40 45 

atg etc aag tac gga ttc gat gat gec cgc aac gtg ctg gag cgt tct 192 
Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

tea gec cgt gag acg gca gca cgc gtg gca gca gca acc gtt gcg cgt 240 
Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

tec ttc ctg cgt gaa acc ttg ggc gtg gaa gtg ctt tec cac gta att 288 
Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val lie 

85 90 95 

tec att ggt gcg tec gag cct tac act ggc gcg gag cca acc ttt gca 336 
Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 

100 105 HO 

gat att caa gca ate gat gat tec cca gtt cgt gca ttc ggt aaa gac 384 
Asp He Gin Ala He Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 125 

get gaa gaa tec atg ate gcg gaa ate gag gec gca aag aaa gee ggc 432 
Ala Glu Glu Ser Met He Ala Glu He Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

gat acc etc ggt ggc ate gtg gaa gtg att gtt gaa ggc ctg ccc ate 480 
Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 
145 150 155 160 

ggt ttg ggc tea cac att tct ggc gaa gat cgc etc gat gcg cag ate 528 
Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 

165 170 175 

gca get gca etc atg ggc att cag gec ate aag ggc gtg gaa ate ggt 576 
Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 

180 185 190 

gac ggt ttc gaa gaa get cgt cga cgt ggc tec gaa gee cac gat gaa 624 
Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
195 200 205 

gtg ttc ctg gat gac aac ggc gta tac cgc aac acc aac cgt gca ggt 672 
Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

ggc etc gaa ggc ggc atg acc aac ggt gaa acc ctg -cgc gtt cgt get 720 
Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
225 230 235 240 

ggc atg aag cca att tct act gtg cct cgc gec ctg aaa acc att gat 768 
Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 

245 250 255 

atg gaa aac ggc aag gca gca acc gga ate cac cag cgt tec gac gtg 816 
Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 

260 265 270 

tgc get gtt cca gee gec ggt gtc gtt gca gaa gca atg gtc acc ctg 864 
Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 
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gtt etc gec cgc gca gtc ctg cag aaa ttc ggc ggt gac tec ctg age 912 
Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 

gaa acc aag age aac att gac ace tac etc aaa aac att gag gaa cga 960 
Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 
305 3*1*0 315 320 

atg aaa ttc gaa ggt tta gag gat gga gcg taatgaagtg aatgatcaaa 
1010 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 

325 330 



ttc 
1013 



<210> 428 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Gly Asn Thr Glu Trp Asp Lys Trp ' 
1 5 



Thr Thr lie Met Ser Ser Asp Ala 
10 15 



Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 

20 25 30 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val lie 

85 90 95 

Ser lie Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 

100 105 110 

Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 -125 

Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

Asp Thr Leu Gly Gly lie Val Glu Val lie Val Glu Gly Leu Pro lie 
145 150 155 160 

Gly Leu Gly Ser His lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie 

165 170 175 

Ala Ala Ala Leu Met Gly lie Gin Ala lie Lys Gly Val Glu lie Gly 

180 185 190 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
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195 

Val Phe Leu Asp 
210 

Gly Leu Glu Gly 
225 

Gly Met Lys Pro 



Met Glu Asn Gly 

260 

Cys Ala Val Pro 
275 

Val Leu Ala Arg 
290 

Glu Thr Lys Ser 
305 

Met Lys Phe Glu 



200 

Asp Asn Gly Val 
215 

Gly Met Thr Asn 
230 

lie Ser Thr Val 
245 

Lys Ala Ala Thr 



Ala Ala Gly Val 

280 

Ala Val Leu Gin 
295 

Asn lie Asp Thr 
310 

Gly Leu Glu Asp 
325 



Tyr Arg Asn Thr 

220 

Gly Glu Thr Leu 
235 

Pro Arg Ala Leu 
250 

Gly lie His Gin 
265 

Val Ala Glu Ala 



Lys Phe Gly Gly 

300 

Tyr Leu Lys Asn 
315 

Gly Ala 
330 



205 

Asn Arg Ala Gly 



Arg Val Arg Ala 

240 

Lys Thr lie Asp 
255 

Arg Ser Asp Val 
270 

Met Val Thr Leu 
285 

Asp Ser Leu Ser 



lie Glu Glu Arg 

320 



<210> 429 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXA01095 

<400> 429 

gaaaccccag gtcaaagcta gggtgtggca ccctgatttc tttcgccatg tgtgttcggg 60 

ataaccttaa acacagcatt ggttggaagg aggttggggc atg gtt gca aca gag 115 

Met Val Ala Thr Glu 
1 5 

aac cgc atg ttg atg gaa ate get gcg gaa ata teg get egg gaa gca 163 
Asn Arg Met Leu Met Glu lie Ala Ala Glu lie Ser Ala Arg Glu Ala 

10 15 - 20 

acg ctt ggt ttt caa gaa gtc aaa act aaa tct cga tea gca ggt etc 211 
Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser Arg Ser Ala Gly Leu 

25 30 35 

acg gcg get ttc gat att get tea gtc ttt ttt teg tct gga tgt aat 259 
Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe Ser Ser Gly Cys Asn 
40 45 50 

gtc gta gtc gec ttt gat cgt ttt gca tec aat tgg tct gat cat teg 307 
Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn Trp Ser Asp His Ser 
55 60 65 

gat cat gtg gac tac get gca cag gtt gcg ggt ttt ggc gca tea atg 355 
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Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly Phe Gly Ala Ser Met 
70 75 80 85 



ctt gca tat acg gtg cgc agg gga cag ttt gat acc gca gta cgc gat 
Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp Thr Ala Val Arg Asp 

go 95 100 

ate agg gac ate aaa tct gaa gta gac att ccc att ctg ctt cat gat 
He Arg Asp He Lys Ser Glu Val Asp He Pro He Leu Leu His Asp 

105 HO 115 

ccc ate ate gat ccg tat caa ate cac gaa gec cgc gtc atg ggc ate 
Pro He He Asp Pro Tyr Gin He His Glu Ala Arg Val Met Gly He 
120 125 130 

oac get ctt caa ttc ccc gta tgg gcg atg gaa caa get cga ctg gaa 
Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu Gin Ala Arg Leu Glu 
135 140 145 

tct ttg gtg gac cgc acc gaa tea ttg ggc atg aca gee ate gtg tct 
Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met Thr Ala He Val Ser 
150 155 160 165 

gtg cga aac cac gaa gaa gcg cat cgt gca gtg gac gca gga gcg aca 
Val Arg Asn His Glu Glu Ala His Arg Ala Val Asp Ala Gly Ala Thr 

170 175 180 

gtg gta gca att gat att act ggt tat acc ggc tea etc act ttg cct 
Val Val Ala He Asp He Thr Gly Tyr Thr Gly Ser Leu Thr Leu Pro 

185 190 195 

gaa gcg ttt teg ggt ate acc caa ttc atg ccc aaa gag gta gee cgc 
Glu Ala Phe Ser Gly He Thr Gin Phe Met Pro Lys Glu Val Ala Arg 
200 205 210 

att gtg etc gga ggt tgc age age cct aaa gaa etc atg egg ttt gca 
He Val Leu Gly Gly Cys Ser Ser Pro Lys Glu Leu Met Arg Phe Ala 
215 220 225 

cga cat tct gca gac gee ate ttt gtt cca cat gca gac etc gee acc 
Arq His Ser Ala Asp Ala He Phe Val Pro His Ala Asp Leu Ala Thr 
230 235 240 245 

aca aaa tct ctt gtg aca gca ggt atg cat cca gcg tgc cca teg cgt 
Thr Lys Ser Leu Val Thr Ala Gly Met His Pro Ala Cys Pro Ser Arg 

250 255 260 

tgaagaggtg ctctgtggtc age 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



906 



<210> 430 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Val Ala Thr Glu Asn Arg Met Leu Met Glu He Ala Ala Glu lie 
1 5 10 15 

Ser Ala Arg Glu Ala Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser 

20 25 30 
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Arg Ser Ala Gly Leu Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe 
35 40 45 

Ser Ser Gly Cys Asn Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn 
50 55 60 

Trp Ser Asp His Ser Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly 
65 70 75 80 

Phe Gly Ala Ser Met Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp 

85 90 95 

Thr Ala Val Arg Asp lie Arg Asp lie Lys Ser Glu Val Asp lie Pro 

100 105 110 

lie Leu Leu His Asp Pro lie lie Asp Pro Tyr Gin lie His Glu Ala 
115 120 125 

Arg Val Met Gly lie Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu 
130 135 140 

Gin Ala Arg Leu Glu Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met 
145 150 155 160 

Thr Ala lie Val Ser Val Arg Asn His Glu Glu .Ala His Arg Ala Val 

165 170 175 

Asp Ala Gly Ala Thr Val Val Ala lie Asp lie Thr Gly Tyr Thr Gly 

180 185 190 

Ser Leu Thr Leu Pro Glu Ala Phe Ser Gly lie Thr Gin Phe Met Pro 
195 200 205 

Lys Glu Val Ala Arg lie Val Leu Gly Gly Cys Ser Ser Pro Lys Glu 
210 215 220 

Leu Met Arg Phe Ala Arg His Ser Ala Asp Ala lie Phe Val Pro His 
225 230 235 240 

Ala Asp Leu Ala Thr Thr Lys Ser Leu Val Thr Ala Gly Met His Pro 

245 250 255 

Ala Cys Pro Ser Arg 

260 



<210> 431 
<211> 1545 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA00955 

<400> 431 

gatggtgcac aaaaggcgct ttccttgctt gccgacggca ccacccaggc atggttggcc 60 
aagcacgaag agatcgatta ctcagaaaag gagtcttcca atg act agt aat aat 115 
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Met Thr Ser Asn Asn 
1 5 

ctg ccc aca gtg ttg gaa age ate gtc gag ggt cgt cgc gga cac ctg 163 
Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly Arg Arg Gly His Leu 

10 15 20 

gag gaa att cgc get cgc ate get cac gtg gat gtg gat gcg ctt cca 211 
Glu Glu lie Arg Ala Arg lie Ala His Val Asp Val Asp Ala Leu Pro 

25 30 35 

aaa tec acc cgt tct ctg ttt gat tec etc aac cag ggt agg gga ggg 259 
Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn Gin Gly Arg Gly Gly 
40 45 50 



gcg cgt ttc ate atg gag tgc aag tec gca teg cct tct ttg gga atg 
Ala Arg Phe lie Met Glu Cys Lys Ser Ala Ser Pro Ser Leu Gly Met 
55 60 65 



307 



att cgt gag cac tac cag ccg ggt gaa ate get cgc gtg tac tct cgc 355 
He Arg Glu His Tyr Gin Pro Gly Glu He Ala Arg Val Tyr Ser Arg 
70 75 80 85 

tac gee age ggc att tec gtg ctg tgc gag ccg gat cgt ttt ggt ggc 403 
Tyr Ala Ser Gly He Ser Val Leu Cys Glu Pro Asp Arg Phe Gly Gly 

90 95 100 

gat tac gat cac etc get acc gtt gee get acc tct cat ctt ccg gtg 451 
Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr Ser His Leu Pro Val 

105 110 115 

ctg tgc aaa gac ttc ate att gat cct gtc cag gta cac gcg gcg cgt 499 
Leu Cys Lys Asp Phe He He Asp Pro Val Gin Val His Ala Ala Arg 
120 125 130 

tac ttt ggt get gat gee ate ctg etc atg etc tct gtg ctt gat gat 547 
Tyr Phe Gly Ala Asp Ala He Leu Leu Met Leu Ser Val Leu Asp Asp 
135 140 145 

gaa gag tac gca gca etc get gee gag get gcg cgt ttt gat ctg gat 595 
Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala Arg Phe Asp Leu Asp 
150 155 160 165 

ate etc acc gag gtt att gat gag gag gaa gtc gee cgc gee ate aag 643 
He Leu Thr Glu Val He Asp Glu Glu Glu Val Ala Arg Ala He Lys 

170 175 180 

ctg ggt gcg aag ate ttt ggc gtc aac cac cgc aac ctg cat gat ctg 691 
Leu Gly Ala Lys He Phe Gly Val Asn His Arg Asn Leu His Asp Leu 

185 190 195 

tec att gat ttg gat cgt tea cgt cgc ctg tec aag etc att cca gca 739 
Ser He Asp Leu Asp Arg Ser Arg Arg Leu Ser Lys Leu He Pro Ala 
200 205 210 

gat gee gtg etc gtg tct gag tct ggc gtg cgc gat acc gaa acc gtc 787 
Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg Asp Thr Glu Thr Val 
215 220 225 

cgc cag eta ggt ggg cac tec aat gca ttc etc gtt ggc tec cag ctg 835 
Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu Val Gly Ser Gin Leu 
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230 235 240 245 

acc age cag gaa aac gtc gat ctg gca gec cgc gaa tta gtc tac ggc 883 
Thr Ser Gin Glu Asn Val Asp Leu Ala Ala Arg Glu Leu Val Tyr Gly 

250 255 260 

ccc aac aaa gtc tgc gga etc acc tea cca agt gca gca caa acc get 931 
Pro Asn Lys Val Cys Gly Leu Thr Ser Pro Ser Ala Ala Gin Thr Ala 

265 270 275 

cgc gca gcg ggt gcg gtc tac ggc ggg etc ate ttc gaa gag gca teg 979 
Arg Ala Ala Gly Ala Val Tyr Gly Gly Leu lie Phe Glu Glu Ala Ser 
280 285 290 

cca cgc aat gtt tea cgt gaa aca ttg caa aaa ate ate gee gca gag 
1027 

Pro Arg Asn Val Ser Arg Glu Thr Leu Gin Lys lie lie Ala Ala Glu 
295 300 305 

ccc aac ctg cgc tac gtc gcg gtc age cgt cgc acc tec ggg tac aag 
1075 

Pro Asn Leu Arg Tyr Val Ala Val Ser Arg Arg Thr Ser Gly Tyr Lys 

310 315 320 325 

gat ttg ctt gtc gac ggc ate ttc gec gta caa ate cac gec cca ctg 
1123 

Asp Leu Leu Val Asp Gly lie Phe Ala Val Gin lie His Ala Pro Leu 

330 335 340 

cag gac age gtc gaa gca gaa aag gca ttg ate gec gec gtt cgt gaa 
1171 

Gin Asp Ser Val Glu Ala Glu Lys Ala Leu lie Ala Ala Val Arg Glu 

345 350 355 

gag gtt gga ccg cag gtc cag gtc tgg cgc gcg ate teg atg tec age 
1219 

Glu Val Gly Pro Gin Val Gin Val Trp Arg Ala lie Ser Met Ser Ser 

360 365 370 

ccc ttg ggg get gaa gtg gca get gcg gtg gag ggt gac gtc gat aag 
1267 

Pro Leu Gly Ala Glu Val Ala Ala Ala Val Glu Gly Asp Val Asp Lys 
375 380 385 

eta att ctt gat gee cat gaa ggt ggc age ggg gaa gta ttc gac tgg 
1315 

Leu lie Leu Asp Ala His Glu Gly Gly Ser Gly Glu Val Phe Asp Trp 

390 395 400 405 

get acg gtg ccg gee get gtg aag gca aag tct ttg etc gcg gga ggc 
1363 

Ala Thr Val Pro Ala Ala Val Lys Ala Lys Ser Leu Leu Ala Gly Gly 

410 415 420 

ate tct ccg gac aac get gcg cag gca etc get gtg ggc tgc gca ggt 
1411 

lie Ser Pro Asp Asn Ala Ala Gin Ala Leu Ala Val Gly Cys Ala Gly 

425 430 435 

ttg gac ate aac tct ggc gtg gaa tac ccc gee ggt gca ggc acg tgg 
1459 
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Leu Asp lie Asn Ser Gly Val Glu Tyr Pro Ala Gly Ala Gly Thr Trp 
440 445 450 

get ggg gcg aaa gac gec ggc gcg ctg ctg aaa att tta gcg acc ate 
1507 

Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys lie Leu Ala Thr lie 
455 460 465 

tec aca ttc cat tac taaaggttta aataggatca tga 
1545 

Ser Thr Phe His Tyr 
470 



<210> 432 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Met Thr Ser Asn Asn Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly 
15 10 15 

Arg Arg Gly His Leu Glu Glu lie Arg Ala Arg lie Ala His Val Asp 

20 25 30 

Val Asp Ala Leu Pro Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn 
35 40 45 

Gin Gly Arg Gly Gly Ala Arg Phe lie Met Glu Cys Lys Ser Ala Ser 
50 55 60 

Pro Ser Leu Gly Met lie Arg Glu His Tyr Gin Pro Gly Glu He Ala 
65 70 75 80 

Arg Val Tyr Ser Arg Tyr Ala Ser Gly He Ser Val Leu Cys Glu Pro 

85 90 95 

Asp Arg Phe Gly Gly Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr 

100 105 110 

Ser His Leu Pro Val Leu Cys Lys Asp Phe He He Asp Pro Val Gin 
115 120 125 

Val His Ala Ala Arg Tyr Phe Gly Ala Asp Ala He Leu Leu Met Leu 
130 135 140 

Ser Val Leu Asp Asp Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala 
145 150 155 160 

Arg Phe Asp Leu Asp He Leu Thr Glu Val He Asp Glu Glu Glu Val 

165 170 175 

Ala Arg Ala He Lys Leu Gly Ala Lys He Phe Gly Val Asn His Arg 

180 185 190 

Asn Leu His Asp Leu Ser He Asp Leu Asp Arg Ser Arg Arg Leu Ser 
195 200 205 

Lys Leu He Pro Ala Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg 
210 215 220 
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Asp Thr Glu Thr 
225 

Val Gly Ser Gin 



Glu Leu Val Tyr 

260 

Ala Ala Gin Thr 
275 

Phe Glu Glu Ala 
290 

lie lie Ala Ala 
305 

Thr Ser Gly Tyr 



lie His Ala Pro 

340 

Ala Ala Val Arg 
355 

lie Ser Met Ser 
370 

Gly Asp Val Asp 
385 

Glu Val Phe Asp 



Leu Leu Ala Gly 

420 

Val Gly Cys Ala 
435 

Gly Ala Gly Thr 
450 

lie Leu Ala Thr 
465 



Val Arg Gin Leu 
230 

Leu Thr Ser Gin 
245 

Gly Pro Asn Lys 



Ala Arg Ala Ala 

280 

Ser Pro Arg Asn 
295 

Glu Pro Asn Leu 
310 

Lys Asp Leu Leu 
325 

Leu Gin Asp Ser 



Glu Glu Val Gly 

360 

Ser Pro Leu Gly 
375 

Lys Leu lie Leu 
390 

Trp Ala Thr Val 
405 

Gly lie Ser Pro 



Gly Leu Asp lie 

440 

Trp Ala Gly Ala 
455 

lie Ser Thr Phe 
470 



Gly Gly His Ser 
235 

Glu Asn Val Asp 
250 

Val Cys Gly Leu 
265 

Gly Ala Val Tyr 



Val Ser Arg Glu 

300 

Arg Tyr Val Ala 
315 

Val Asp Gly lie 
330 

Val Glu Ala Glu 
345 

Pro Gin Val Gin 



Ala Glu Val Ala 

380 

Asp Ala His Glu 
395 

Pro Ala Ala Val 
410 

Asp Asn Ala Ala 
425 

Asn Ser Gly Val 



Lys Asp Ala Gly 

460 

His Tyr 



Asn Ala Phe Leu 

240 

Leu Ala Ala Arg 
255 

Thr Ser Pro Ser 
270 

Gly Gly Leu lie 
285 

Thr Leu Gin Lys 



Val Ser Arg Arg 

320 

Phe Ala Val Gin 
335 

Lys Ala Leu lie 
350 

Val Trp Arg Ala 
365 

Ala Ala Val Glu 



Gly Gly Ser Gly 

400 

Lys Ala Lys Ser 
415 

Gin Ala Leu Ala 
430 

Glu Tyr Pro Ala 
445 

Ala Leu Leu Lys 



<210> 433 

<211> 494 

<212> DNA 

<213> Corynebacterium 



glutamicum 



<220> 
<221> CDS 
<222> (1) . . (471) 
<223> RXA02814 



<400> 433 
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gcc aaa aac eta gaa gaa cac tec tac gtg gtc aac cac ctg cgc acc 48 
Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

ate ctg gaa cca ctg tgc tea caa ttc gac gcc cca aca gtt cct gaa 96 
lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 

20 25 30 

ctg acc aaa acc aac gaa atg tgg cac etc gca aca ccc ate gtt ggc 144 
Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

acc etc aag tac cca cac ate acc gca eta gaa eta gcc ata cga aca 192 
Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 

cac ccc acc ccc gcg ate tgt ggc acc ccc acc gac gcc gcc gaa gcc 240 
His Pro Thr Pro Ala lie Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

etc ate ate gaa gcg gaa tec ccc cga aac ttc tac gcc gga gca gcc 288 
Leu lie lie Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 

85 90 95 

ggc tgg tgt gac tec acc gga gac ggc gaa tac atg gta gcc ate cgc 336 
Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala lie Arg 

100 105 110 

t^c gcc gaa gta tec gaa gac gga acc tgg gcc aga gca tgg gca ggc 384 
Cys Ala Glu Val Ser Giu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 

gga ggc ate gtc gcc gaa tea gac gcc caa gaa gag ttt gat gaa acc 432 
Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

acc gcg aag etc caa acc ate atg cgc teg ctt ggt ttg tgagatgtgg 481 
Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 

tcttaaaaca ccg 494 



<210> 434 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 

20 25 30 

Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 
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His Pro Thr Pro Ala lie Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

Leu lie lie Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 

85 90 95 

Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala lie Arg 

100 105 110 

Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 

Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 



<210> 435 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> RXA00229 

<400> 435 

gag gcg aaa ggc etc gcg cag gga cgt gcg acg gtg tac agg cgc ate 48 
Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg lie 
15 10 15 

gac acg ctt ggg teg cgt get tec ggg caa gat tta aat acg ctt etc 96 
Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 

20 25 30 

gac gec gec etc tac ctt ggc ttc age ggc ctg aac ate act cac ccg 144 
Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 
35 40 45 

tac aag caa gca gta tta ccc ctg ctt ggc gaa gtc tec gaa caa gec 192 
Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

acc caa etc ggc gca gtg aat act gtc gtt atg gac gec acc ggc cac 240 
Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

acc acc ggc cac aac acc gac gtc tec gga ttt ggc cgc gga atg gaa 288 
Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 

85 90 95 

gaa ggc etc ccc aac gec aag etc gat tec gtc gtg cag gtc ggc gee 336 
Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 

100 105 110 

ggc ggc gta gaa aac gca gtg gca tac gec ctg gtc acc cac ggt gtg 384 
Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 
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cag aaa ctt cag gtc get gac etc gac act tec cgc gcg cag gca ctg 432 
Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 



gca gat gtc ate aac aac gca gtc ggc cgt gaa gec gtc gtg gga gta 480 
Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 
145 150 155 160 

gac gee cgc ggc ate gaa gac gtc ate gec gee gec gac gga gta gtc 528 
Asp Ala Arg Gly He Glu Asp Val He Ala Ala Ala Asp Gly Val Val 

165 170 175 

aac gca acc ccc atg gga atg cca gca cac ccc ggc acc gec ttt gat 576 
Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 

180 185 190 

gtc age tgc etc acc aag gat cac tgg gtt ggc gac gtc gtg tac atg 624 
Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

ccc ate gaa act gaa ctt etc aaa gee gee cgt gee etc ggc tgc gaa 672 
Pro He Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

acc etc gac gga acc cgc atg gca ate cac caa gec gtc gat gee ttc 720 
Thr Leu Asp Gly Thr Arg Met Ala He His Gin Ala Val Asp Ala Phe 
225 230 235 240 

cga ctg ttc acc ggc etc gaa ccc gac gtc tec cgc atg egg gaa act 768 
Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 

245 250 255 

ttc ctg tec etc taaaagagtc agtaaaacct cga 803 
Phe Leu Ser Leu 

260 



<210> 436 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg He 
15 10 15 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 

20 25 30 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn He Thr His Pro 
35 40 45 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 

85 90 95 
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Glu Gly Leu Pro Asn 

100 

Gly Gly Val Glu Asn 
115 

Gin Lys Leu Gin Val 
130 

Ala Asp Val lie Asn 

145 

Asp Ala Arg Gly lie 

165 

Asn Ala Thr Pro Met 

180 

Val Ser Cys Leu Thr 
195 

Pro lie Glu Thr Glu 
210 

Thr Leu Asp Gly Thr 
225 

Arg Leu Phe Thr Gly 

245 

Phe Leu Ser Leu 

260 



Ala Lys Leu Asp Ser 

105 

Ala Val Ala Tyr Ala 
120 

Ala Asp Leu Asp Thr 
135 

Asn Ala Val Gly Arg 
150 

Glu Asp Val lie Ala 

170 

Gly Met Pro Ala His 

185 

Lys Asp His Trp Val 
200 

Leu Leu Lys Ala Ala 
215 

Arg Met Ala lie His 
230 

Leu Glu Pro Asp Val 

250 



Val Val Gin Val Gly Ala 

110 

Leu Val Thr His Gly Val 
125 

Ser Arg Ala Gin Ala Leu 
140 

Glu Ala Val Val Gly Val 
155 160 

Ala Ala Asp Gly Val Val 

175 

Pro Gly Thr Ala Phe Asp 

190 

Gly Asp Val Val Tyr Met 
205 

Arg Ala Leu Gly Cys Glu 
220 

Gin Ala Val Asp Ala Phe 
235 240 

Ser Arg Met Arg Glu Thr 

255 



<210> 437 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA02093 

<400> 437 

ggcaggaatt tcccgaaaac ttccaccaat aatcaagcca tatcccacac aatcaggcat 60 

* 

ttgctcttcc tttgctccgc atgagtataa aatcactgtc atg gtc aac tac gtc 115 

Met Val Asn Tyr Val 
1 5 

gac agg gaa aca acc ctg tgc ate tct etc get get cgt cca tec aac 163 

Asp Arg Glu Thr Thr Leu Cys lie Ser Leu Ala Ala Arg Pro Ser Asn 

10 15 20 

cat ggt gtt cgt ttc cac aac tgg ctt tac get gaa ctt gga ttg aac 211 
His Gly Val Arg Phe His Ash Trp Leu Tyr Ala Glu Leu Gly Leu Asn 

25 30 35 

tac ctg tac aag get gtt gee cca gca gat ate acc get gca gtc gca 259 
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Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie Thr Ala Ala Val Ala 
40 45 50 

ggt ate cgt ggt ctg aac att cgc ggc gca ggt gtc tec atg cca tac 307 
Gly He Arg Gly Leu Asn He Arg Gly Ala Gly Val Ser Met Pro Tyr 
55 60 65 

aag age gat gtc ate cca etc ate gat gag ttg cat cct tec gca gag 355 
Lys Ser Asp Val He Pro Leu He Asp Glu Leu His Pro Ser Ala Glu 
70 75 80 85 

cgc ata cgt tct gtt aac acc ate gtc aac aat gac gga cac ctt gtc 403 
Arg He Arg Ser Val Asn Thr He Val Asn Asn Asp Gly His Leu Val 

90 95 100 

gga tac aac acc gac tac act gcg gtg tac cac etc ctt gaa gaa cac 451 
Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His Leu Leu Glu Glu His 

105 110 115 

cgc gtg aac ccc aat gca cga gta get ate aag gga tec ggc ggc atg 499 
Arg Val Asn Pro Asn Ala Arg Val Ala He Lys Gly Ser Gly Gly Met 
120 125 130 

gee aat get gtt gtt gca get ctt get gag tat ggt ctg agt ggc acc 547 
Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr Gly Leu Ser Gly Thr 
135 140 145 

gtc gtt gee cgc aac cac acc acc ggt tct gcg eta get tec cgt tac 595 
Val Val Ala Arg Asn His Thr Thr Gly Ser Ala Leu Ala Ser Arg Tyr 
150 155 160 165 

ggt tgg gaa tac tec gca act gtt ccg gaa gac gca aaa att ttg gtt 643 
Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp Ala Lys He Leu Val 

170 175 180 

■ 

aat gta acc cca atg gga atg aat gga cct gac caa gac gtt gta tct 691 

Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp Gin Asp Val Val Ser 

185 190 195 

ttt ggt gag gat gaa gta gac cga gee gac gta ate ttt gac tgc gta 739 
Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val He Phe Asp Cys Val 
200 205 210 

gca ttc ccc gtc gag acc cca ctg att aag ttg gee aag gaa aag ggt 787 
Ala Phe Pro Val Glu Thr Pro Leu He Lys Leu Ala Lys Glu Lys Gly 
215 220 225 

aag caa acc ate gac ggc gga gaa gtt gee get ctt cag gca gca gag 835 
Lys Gin Thr He Asp Gly Gly Glu Val Ala Ala Leu Gin Ala Ala Glu 
230 235 240 245 

cag ttc cac etc tac acc gga gtt ctt cca acc aac gac cag ate att 883 
Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr Asn Asp Gin He He 

250 255 260 

get gcg gag gag ttc tec aag taaatttctc tcccctattt tta 927 
Ala Ala Glu Glu Phe Ser Lys 

265 



<210> 438 
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<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA02791 

<400> 439 

accgtgttca acgacacctt cgaagagcac gaagccgaca ttgagcaagc tttgaacagt 60 

ggcgttctag acagcaaccg ataaggatca gcgaataaaa ttg ggt tct cac ate 115 

Leu Gly Ser His lie 

1 5 

act cac egg gcg gec gta etc ggc tea ccc ate gag cat tec aaa tec 163 

Thr His Arg Ala Ala Val Leu Gly Ser Pro lie Glu His Ser Lys Ser 

10 15 20 

cca gtc etc cac aac acc ggc tat aaa gee etc gga ctg gac caa tgg 211 

Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu Gly Leu Asp Gin Trp 

25 30 35 

gaa tac gac cgc ttt gag tgc acc ggc gac atg etc ccc ggc ate gtc 259 

Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met Leu Pro Gly lie Val 

40 45 50 

tec ggc get gat gaa acc tac tgc gga ttc tec gtc acc atg ccg tct 307 

Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser Val Thr Met Pro Ser 

55 60 65 

aaa ttc gca get ctt gaa ttc gee gac gaa gta acc gaa cgc gee tgc 355 

Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val Thr Glu Arg Ala Cys 

70 75 80 85 

gee ate ggc tec gca aac acc ttg ctg cgc acg gee acc gga tgg cgc 403 

Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr Ala Thr Gly Trp Arg 

90 95 100 

gee gac aac acc gac gtc gac ggc ate agg gga get etc ggt gaa etc 451 

Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly Ala Leu Gly Glu Leu 

105 110 115 

etc ggc ggc gca tea ctg gee ggc aaa cac gee ate gtc ate ggc tec 499 

Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala lie Val lie Gly Ser 

120 125 130 

ggc ggc acc gca cgc ccc gec ate tgg gca etc ate gaa gee ggg gtc 547 

Gly Gly Thr Ala Arg Pro Ala lie Trp Ala Leu lie Glu Ala Gly Val 

135 140 145 

gee egg ate acg gtg' etc aac cgc tec gat cgc acc gee gaa ctg caa 595 

Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg Thr Ala Glu Leu Gin 

150 155 160 165 

acg ctt ttc gac gaa acc ccc acc acc ttg gee tac gee ccg etc gag 643 

Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala Tyr Ala Pro Leu Glu 

170 175 180 

cat etc cac ate gaa gec gac gtc gta gtc tct aca gtg ccc tec gca 691 

His Leu His lie Glu Ala Asp Val Val Val Ser Thr Val Pro Ser Ala 

185 190 195 
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gca ate gca ggc etc gaa gac acc ctt gcg ate gee cca gtc etc gac 739 
Ala lie Ala Gly Leu Glu Asp Thr Leu Ala lie Ala Pro Val Leu Asp 
200 205 210 

gtc ate tac gac ccc tgg cca aca cca etc gta gaa gtc aca cga gee 787 
Val lie Tyr Asp Pro Trp Pro Thr Pro Leu Val Glu Val Thr Arg Ala 
215 220 225 

aaa ggc etc aaa get gtc gga ggc cac gtc atg ctg gca cac cag tec 835 
Lys Gly Leu Lys Ala Val Gly Gly His Val Met Leu Ala His Gin Ser 
230 235 240 245 

tac gga cag ttt gaa caa ttc acc gga atg gat gca ccc cgc gat gee 883 
Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp Ala Pro Arg Asp Ala 

250 255 260 

atg cgt gag get ttg gaa gag tct tta ggc ate tea gaa gaa cac 928 
Met Arg Glu Ala Leu Glu Glu Ser Leu Gly lie Ser Glu Glu His 

265 270 275 

taagtccccg ccacctcctc aac 951 



<210> 440 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Leu Gly Ser His lie Thr His Arg Ala Ala Val Leu Gly Ser Pro lie 
15 10 15 

Glu His Ser Lys Ser Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu 

20 25 30 

Gly Leu Asp Gin Trp Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met 
35 40 45 

Leu Pro Gly lie Val Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser 
50 55 60 

Val Thr Met Pro Ser Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val 
65 70 75 80 

Thr Glu Arg Ala Cys Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr 

85 90 95 

Ala Thr Gly Trp Arg Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly 

100 105 110 

Ala Leu Gly Glu Leu Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala 
115 120 125 

lie Val lie Gly Ser Gly Gly Thr Ala Arg Pro Ala lie Trp Ala Leu 
130 135 140 

lie Glu Ala Gly Val Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg 
145 150 155 160 

Thr Ala Glu Leu Gin Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala 

165 170 175 
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Tyr Ala Pro Leu Glu 

180 

Thr Val Pro Ser Ala 
195 

Ala Pro Val Leu Asp 
210 

Glu Val Thr Arg Ala 
225 

Leu Ala His Gin Ser 

245 



Ala Pro Arg Asp Ala 

260 

Ser Glu Glu His 
275 



His Leu His lie Glu 

185 

Ala lie Ala Gly Leu 
200 

Val lie Tyr Asp Pro 
215 

Lys Gly Leu Lys Ala 
230 

Tyr Gly Gin Phe Glu 

250 

Met Arg Glu Ala Leu 

265 



Ala Asp Val Val Val Ser 

190 

Glu Asp Thr Leu Ala lie 
205 

Trp Pro Thr Pro Leu Val 
220 

Val Gly Gly His Val Met 
235 240 

Gin Phe Thr Gly Met Asp 

255 

Glu Glu Ser Leu Gly lie 

270 



<210> 441 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA01699 

<400> 441 

ctgcagaaat tcggcggtga ctccctgagc gaaaccaaga gcaacattga cacctacctc 60 

aaaaacattg aggaacgaat gaaattcgaa ggtttagagg atg gag cgt aat gaa 115 

Met Glu Arg Asn Glu 
1 5 

gtg aat gat caa att cac tta gat cat caa tea gat gac acc tct gaa 163 
Val Asn Asp Gin lie His Leu Asp His Gin Ser Asp Asp Thr Ser Glu 

10 15 20 

tgc tec tgc ccg ate gtg gtt ctt gtg ggt ttg cca gga get gga aaa 211 
Cys Ser Cys Pro lie Val Val Leu Val Gly Leu Pro Gly Ala Gly Lys 

25 30 - 35 

tec acc att gga cgt cga tta gcg cgc gec tta aac act gaa etc gtc 259 
Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu Asn Thr Glu Leu Val 
40 45 50 

gac tec gac gaa ctg att gag cgc gec acc gga aaa gec tgt ggc gec 307 
Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly Lys Ala Cys Gly Ala 
55 60 65 

gtg ttc age gag etc ggc gag cca gee ttc cgc gag etc gag gec ate 355 
Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg Glu Leu Glu Ala lie 
70 75 80 85 

cac gtg gec gaa gca ctg aaa tec tec gga gtg gtg age ttg gga ggc 403 
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His Val Ala Glu Ala Leu Lys Ser Ser Gly Val Val Ser Leu Gly Gly 

90 95 100 

gga tct gtg ctg aca gaa tec acc cgt gaa ctg etc aaa ggc cag gac 
Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu Leu Lys Gly Gin Asp 

105 HO H5 

gtg gtc tgg ate gac gtg cca gta gaa gaa ggc ate agg cgc acc gca 
Val Val Trp He Asp Val Pro Val Glu Glu Gly He Arg Arg Thr Ala 
120 125 130 

aac gag cgt tec cgc ccc gtg ctg caa gee gee gac ccc gec gag cac 
Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala Asp Pro Ala Glu His 
135 140 145 

tac cgc aac ctg gtg aaa gtg cgc acc ccg ttg tac gaa gag gtg gca 
Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu Tyr Glu Glu Val Ala 
150 155 160 165 

acc tac cga ctt cgc acc aac aac cgc age ccc cag caa gtg gtg gca 
Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro Gin Gin Val Val Ala 

170 175 180 

gca gtg ttg cat cat eta gaa ate gat taattaaacc gggcacctga 
Ala Val Leu His His Leu Glu He Asp 

185 190 



451 



499 



547 



595 



643 



690 



tta 



693 



<210> 442 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Glu Arg Asn Glu Val Asn Asp Gin He His Leu Asp His Gin Ser 
15 10 15 

Asp Asp Thr Ser Glu Cys Ser Cys Pro He Val Val Leu Val Gly Leu 

20 25 30 

Pro Gly Ala Gly Lys Ser Thr He Gly Arg Arg Leu Ala Arg Ala Leu 
35 40 45 

Asn Thr Glu Leu Val Asp Ser Asp Glu Leu He Glu Arg Ala Thr Gly 
50 55 60 - 

Lys Ala Cys Gly Ala Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg 
65 70 75 80 

Glu Leu Glu Ala He His Val Ala Glu Ala Leu Lys Ser Ser Gly Val 

85 90 95 

Val Ser Leu Gly Gly Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu 

100 105 HO 

Leu Lys Gly Gin Asp Val Val Trp He Asp Val Pro Val Glu Glu Gly 
115 120 125 

He Arg Arg Thr Ala Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala 
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130 

Asp Pro Ala Glu 
145 

Tyr Glu Glu Val 

Gin Gin Val Val 

180 



135 

His Tyr Arg Asn 
150 

Ala Thr Tyr Arg 
165 

Ala Ala Val Leu 



140 

Leu Val Lys Val 
155 

Leu Arg Thr Asn 
170 

His His Leu Glu 
185 



Arg Thr Pro Leu 

160 

Asn Arg Ser Pro 
175 

lie Asp 
190 



<210> 443 
<211> 959 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (97) . . (936) 
<223> RXA00952 

<400> 443 

catcctcgtc tccctatccg gccgtggcga caaggacgtt gaccacgtgc gccgcaccct 60 

cgaagaaaat ccagaactga tcctgaagga caaccgatg age cgt tac gac gat 114 

Met Ser Arg Tyr Asp Asp 
1 5 

ctt ttt gca cgc etc gac acg gca ggg gag ggc gec ttt gtt ccc ttc 162 
Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu Gly Ala Phe Val Pro Phe 

10 15 20 

ate atg ctg age gac cct tea cca gag gag get ttc cag ate ate tec 210 
lie Met Leu Ser Asp Pro Ser Pro Glu Glu Ala Phe Gin lie lie Ser 
25 30 35 

aca gca ate gaa get ggc gca gat gca ctg gaa ctt ggc gta cct ttc 258 
Thr Ala lie Glu Ala Gly Ala Asp Ala Leu Glu Leu Gly Val Pro Phe 
40 45 50 

tec gac cca gtt gee gat ggc ccc acc gtc gcg gaa tec cac etc cgc 306 
Ser Asp Pro Val Ala Asp Gly Pro Thr Val Ala Glu Ser His Leu Arg 
55 60 65 70 

gca etc gac ggc ggc gec acc gta gac age gca etc gag cag ate aag 354 
Ala Leu Asp Gly Gly Ala Thr Val Asp Ser Ala Leu -Glu Gin lie Lys 

75 80 85 

cgc gtg cgc gca gee tac cca gag gtt ccc ate gga atg etc ate tac 402 
Arg Val Arg Ala Ala Tyr Pro Glu Val Pro lie Gly Met Leu lie Tyr 

90 95 100 

ggc aac gtt cct ttc acc cgt ggc ttg gat cgc ttc tac caa gag ttc 450 
Gly Asn Val Pro Phe Thr Arg Gly Leu Asp Arg Phe Tyr Gin Glu Phe 
105 110 115 

get gaa get ggc gca gac tec ate etc ctg cca gac gtc cca gtc cga 498 
Ala Glu Ala Gly Ala Asp Ser lie Leu Leu Pro Asp Val Pro Val Arg 
120 125 130 
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gaa ggc gca ccg ttt tct gca gca get gca gca gec gga att gat ccc 546 

Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala Ala Ala Gly lie Asp Pro 

135 140 145 150 

att tac ate get ccg gee aac gee age gag aaa ace etc gag ggt gtc 594 

lie Tyr lie Ala Pro Ala Asn Ala Ser Glu Lys Thr Leu Glu Gly Val 

155 160 165 

tec gec gca tea aag ggc tac ate tac gec ate tec cgc gac ggc gtc 642 

Ser Ala Ala Ser Lys Gly Tyr He Tyr Ala He Ser Arg Asp Gly Val 

170 175 180 



acc ggc acc gaa cgt gaa tea tec acc gac ggc ctg tec gca gtg gtg 

Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp Gly Leu Ser Ala Val Val 

185 190 195 

gac aac ate aag aaa ttt gat ggc gca ccc ate etc ttg ggc ttc ggc 

Asp Asn He Lys Lys Phe Asp Gly Ala Pro He Leu Leu Gly Phe Gly 
200 205 210 



690 



738 



ate tea tec cct cag cac gtg gca gac gcg att gca gcg ggt get tec 786 
He Ser Ser Pro Gin His Val Ala Asp Ala lie Ala Ala Gly Ala Ser 
215 220 225 230 

ggt gcg ate acg ggt tec gcg ate acc aag ate att get tec cac tgc 834 
Gly Ala He Thr Gly Ser Ala He Thr Lys He He Ala Ser His Cys 

235 240 245 

gaa ggt gag cac ccg aac ccg tec acc att cga gat atg gac ggt ttg 882 
Glu Gly Glu His Pro Asn Pro Ser Thr He Arg Asp Met Asp Gly Leu 

250 255 . 260 

aag aag gat etc act gag ttc ate tct gcg atg aag gca gcg acc aag 930 
Lys Lys Asp Leu Thr Glu Phe He Ser Ala Met Lys Ala Ala Thr Lys 
265 270 275 

aag gtt taggecttta aatgtggcaa tgt 959 
Lys Val 
280 



<210> 444 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Ser Arg Tyr Asp Asp Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu 
1 5 10 15 

Gly Ala Phe Val Pro Phe lie Met Leu Ser Asp Pro Ser Pro Glu Glu 

20 25 30 

Ala Phe Gin He lie Ser Thr Ala He Glu Ala Gly Ala Asp Ala Leu 
35 40 45 

Glu Leu Gly Val Pro Phe Ser Asp Pro Val Ala Asp Gly Pro Thr Val 
50 55 60 

Ala Glu Ser His Leu Arg Ala Leu Asp Gly Gly Ala Thr Val Asp Ser 
65 70 75 80 
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Ala Leu Glu Gin lie Lys Arg Val Arg Ala Ala Tyr Pro Glu Val Pro 

85 90 95 

lie Gly Met Leu lie Tyr Gly Asn Val Pro Phe Thr Arg Gly Leu Asp 

100 105 110 

Arg Phe Tyr Gin Glu Phe Ala Glu Ala Gly Ala Asp Ser lie Leu Leu 
115 120 125 

Pro Asp Val Pro Val Arg Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala 
130 135 140 

Ala Ala Gly lie Asp Pro lie Tyr lie Ala Pro Ala Asn Ala Ser Glu 
145 150 155 160 

Lys Thr Leu Glu Gly Val Ser Ala Ala Ser Lys Gly Tyr lie Tyr Ala 

165 170 175 

lie Ser Arg Asp Gly Val Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp 

180 185 190 

Gly Leu Ser Ala Val Val Asp Asn lie Lys Lys Phe Asp Gly Ala Pro 
195 200 205 

lie Leu Leu Gly Phe Gly lie Ser Ser Pro Gin His Val Ala Asp Ala 
210 215 220 

lie Ala Ala Gly Ala Ser Gly Ala lie Thr Gly Ser Ala lie Thr Lys 
225 230 235 240 

lie lie Ala Ser His Cys Glu Gly Glu His Pro Asn Pro Ser Thr lie 

245 250 255 

Arg Asp Met Asp Gly Leu Lys Lys Asp Leu Thr Glu Phe lie Ser Ala 

260 265 270 

Met Lys Ala Ala Thr Lys Lys Val 
275 280 



<210> 445 
<211> 1237 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1237) 

<223> RXN00956 

<400> 445 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 
1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 

Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 

10 15 20 
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ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 211 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 

25 30 35 

aag gec ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 259 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 307 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 355 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg lie 
70 75 80 85 

ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 403 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 

90 95 100 

cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 451 
Gin Val He Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 

105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gee acc get etc 499 
He He Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 

gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 

gac gtt gee cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gee 643 
Ala Lys Val He Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 

170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 

185 190 195 

tac ctt etc ggc acc ccc gee ggc ccg cac cca ttc cca acc ate gtg 739 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe -Pro Thr He Val 
200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gee aag gca cag atg eta 787 
Arg Glu Phe His Lys Val He Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gee tgt gtc ggt ggt 835 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gee ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe He Asp Asp Glu Gly 

250 255 260 
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gta gag etc gtc 
Val Glu Leu Val 

265 

aag cac ggc gca 
Lys His Gly Ala 
280 

acc cgt tec tac 
1027 

Thr Arg Ser Tyr 
295 

tac tec ate tec 
1075 

Tyr Ser lie Ser 
310 

gca cac ctg cac 
1123 

Ala His Leu His 



gec gaa gec etc 
1171 

Ala Glu Ala Leu 

345 

ate ccc gca ctg 
1219 

lie Pro Ala Leu 
360 



ggc get gag cca 
Gly Ala Glu Pro 



acc ate acc aac 
Thr lie Thr Asn 

285 

ctg atg cgc aac 

Leu Met Arg Asn 
300 

gec gga ctt gat 

Ala Gly Leu Asp 
315 

gee acc ggc cgc 

Ala Thr Gly Arg 
330 

caa gca ttc cag 
Gin Ala Phe Gin 



gaa tec tea cac 

Glu Ser Ser His 

365 



gee ggt gaa ggc 
Ala Gly Glu Gly 
270 

ggt cag ate ggc 
Gly Gin He Gly 



tec gac ggc caa 

Ser Asp Gly Gin 

305 

tac cca ggc gtc 

Tyr Pro Gly Val 
320 

gec acc tac gtt 

Ala Thr Tyr Val 
335 

tac etc gee cgc 

Tyr Leu Ala Arg 
350 

gcg ttc gec tac 
Ala Phe Ala Tyr 



etc gac tec ggc 931 
Leu Asp Ser Gly 
275 

ate ctg cac ggc 979 

He Leu His Gly 

290 

gtg gaa gag tec 
Val Glu Glu Ser 



ggc cca cag cac 

Gly Pro Gin His 

325 

ggt ate acc gac 

Gly He Thr Asp 
340 

tac gaa ggc ate 

Tyr Glu Gly He 
355 

gca etc aag cgc 

Ala Leu Lys Arg 
370 



gee aag acc gec gaa gta 
1237 

Ala Lys Thr Ala Glu Val 
375 



<210> 446 
<211> 379 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 - 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 

20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
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Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 

100 105 110 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly 

165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 

180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr lie Val Arg Glu Phe His Lys Val lie Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe 

245 250 255 

lie Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 

260 265 270 

Gly Leu Asp Ser Gly Lys His Gly Ala Thr lie Thr Asn Gly Gin lie 
275 280 285 

Gly lie Leu His Gly Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly 
290 295 300 

Gin Val Glu Glu Ser Tyr Ser lie Ser Ala Gly Leu Asp Tyr Pro Gly 
305 310 315 320 

Val Gly Pro Gin His Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr 

325 330 335 

Val Gly lie Thr Asp Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala 

340 345 350 

Arg Tyr Glu Gly He He Pro Ala Leu Glu Ser Ser His Ala Phe Ala 
355 360 365 

Tyr Ala Leu Lys Arg Ala Lys Thr Ala Glu Val 
370 375 



<210> 447 
<211> 1231 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> FRXA00956 

<400> 447 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 



accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 

Met Thr Glu Lys Glu 
1 5 



115 



aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 
Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 

10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 211 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 

25 30 35 

aag gec ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 259 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 307 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 355 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg lie 
70 75 80 85 

ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 403 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 

90 95 100 

cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 451 
Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 

105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gee acc get etc 499 
lie lie Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 

gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 

gac gtt gee cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gee 643 
Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 

170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 

185 190 195 
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tac ctt etc ggc acc ccc gec ggc ccg cac cca ttc cca acc ate gtg 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr lie Val 
200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gee aag gca cag atg eta 
Arg Glu Phe His Lys Val lie Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 



739 



787 



gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gee tgt gtc ggt ggt 835 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gec ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe lie Asp Asp Glu Gly 

250 255 260 

gta gag etc gtc ggc get gag cca gec ggt gaa ggc etc gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 

265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 
Lys His Gly Ala Thr lie Thr Asn Gly Gin lie Gly He Leu His Gly 
280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 
1027 

Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gec gga ctt gat tac cca ggc gtc ggc cca cag cac 
1075 

Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 

310 315 320 325 

gca cac ctg cac gec acc ggc cgc gee acc tac gtt ggt ate acc gac 
1123 

Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly He Thr Asp 

330 335 340 

gec gaa gec etc caa gca ttc cag tac etc gee cgc tac gaa ggc ate 
1171 

Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly He 

345 350 355 

ate ccc gca ctg gaa tec tea cac gcg ttc gec tac gca etc aag cgc 
1219 

He Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr -Ala Leu Lys Arg 
360 365 370 

gee aag acc gee 
1231 

Ala Lys Thr Ala 
375 



<210> 448 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 448 
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Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 

20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 

85 90 95 

Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 

100 105 110 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val He Pro Val Glu Ser Gly Ser Gly 

165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 

180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr He Val Arg Glu Phe His Lys Val He Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe 

245 250 - 255 

He Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 

260 265 270 

Gly Leu Asp Ser Gly Lys His Gly Ala Thr He Thr Asn Gly Gin He 
275 280 285 

Gly He Leu His Gly Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly 
290 295 300 

Gin Val Glu Glu Ser Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly 
305 310 315 320 

Val Gly Pro Gin His Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr 
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Val Gly lie Thr 

340 

Arg Tyr Glu Gly 
355 

Tyr Ala Leu Lys 
370 



325 

Asp Ala Glu Ala 

lie lie Pro Ala 

360 

Arg Ala Lys Thr 
375 



330 

Leu Gin Ala Phe 
345 

Leu Glu Ser Ser 
Ala 



335 

Gin Tyr Leu Ala 
350 

His Ala Phe Ala 
365 



<210> 449 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> RXA00064 

<400> 449 

tcccctaaaa cgtctagagt agtggcttga ggtcactgct ctttttttgt gccctttttt 60 

ggtccgtcta ttttgccacc acatgcggag gtacgcagtt atg agt tea gtt teg 115 

Met Ser Ser Val Ser 

1 5 

ctg cag gat ttt gat gca gag cga att ggt ttg ttc cac gag gac att 163 

Leu Gin Asp Phe Asp Ala Glu Arg lie Gly Leu Phe His Glu Asp lie 

10 15 20 

aag cgc aag ttt gat gag etc aag tea aaa aat ctg aag ctg gat ctt 211 
Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn Leu Lys Leu Asp Leu 

25 30 35 

act cgc ggt aag cct teg teg gag cag ttg gat ttc get gat gag ttg 259 
Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp Phe Ala Asp Glu Leu 
40 45 50 

ttg gcg ttg cct ggt aag ggt gat ttc aag get gcg gat ggt act gat 307 
Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala Ala Asp Gly Thr Asp 
55 60 65 

gtc cgt aac tat ggc ggg ctg gat ggc ate gtt gat att cgc cag att 355 
Val Arg Asn Tyr Gly Gly Leu Asp Gly lie Val Asp -lie Arg Gin lie 
70 75 80 85 



tgg gcg gat ttg ctg ggt gtt cct gtg gag cag gtc ttg gcg ggg gat 
Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin Val Leu Ala Gly Asp 

90 95 100 



403 



get teg age ttg aac ate atg ttt gat gtg ate age tgg teg tac att 451 

Ala Ser Ser Leu Asn lie Met Phe Asp Val He Ser Trp Ser Tyr He 

105 110 115 

ttc ggt aac aat gat teg gtt cag cct tgg teg aag gaa gaa acc gtt 499 

Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser Lys Glu Glu Thr Val 
120 125 130 
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aag tgg att tgc cct gtt ccg ggc tat gat cgc cat ttc tec ate acg 
Lys Trp lie Cys Pro Val Pro Gly Tyr Asp Arg His Phe Ser lie Thr 
135 140 145 



cct gat atg gat get gtt gag gaa ttg gtg aag aat ccg cag gtt aag 
Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys Asn Pro Gin Val Lys 

170 175 180 

ggc atg tgg gtt gtt ccg gtg ttt tct aac ccg act ggt ttc acg gtg 
Gly Met Trp Val Val Pro Val Phe Ser Asn Pro Thr Gly Phe Thr Val 

185 190 195 

aca gaa gac gtc gca aag cgt eta age gca atg gaa acc gca get ccg 
Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met Glu Thr Ala Ala Pro 
200 205 210 

gac ttc cgc gtt gtg tgg gat aat gee tac gee gtt cat acg ctg acc 
Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala Val His Thr Leu Thr 
215 220 225 

gat gaa ttc cct gag gtt ate gat ate gtc ggg ctt ggt gag gec get 
Asp Glu Phe Pro Glu Val lie Asp lie Val Gly Leu Gly Glu Ala Ala 
230 235 240 245 

ggc aac ccg aac cgt ttc tgg gcg ttc act tct act teg aag ate act 
Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser Thr Ser Lys He Thr 

250 255 260 

etc gcg ggt gcg ggc gtg teg ttc ttc etc acc tct gcg gag aac cgc 
Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr Ser Ala Glu Asn Arg 

265 270 275 

aag tgg tac acc ggc cat gcg ggt ate cgt ggc att ggc cct aac aag 
Lys Trp Tyr Thr Gly His Ala Gly He Arg Gly He Gly Pro Asn Lys 
280 285 290 

gtc aat cag ttg get cat gcg cgt tac ttt ggc gat get gag gga gtg 
1027 

Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly Asp Ala Glu Gly Val 
295 300 305 

cgc gcg gtg atg cgt aag cat get gcg teg ttg get ccg aag ttc aac 
1075 

Arg Ala Val Met Arg Lys His Ala Ala Ser Leu Ala Pro Lys Phe Asn 
310 315 320 325 

aag gtt ctg gag att ctg gat tct cgc ctt get gag tac ggt gtc gcg 
1123 

Lys Val Leu Glu He Leu Asp Ser Arg Leu Ala Glu Tyr Gly Val Ala 

330 335 340 

cag tgg act gtc cct gcg ggc ggt tac ttc att tec ctt gat gtg gtt 
1171 

Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe He Ser Leu Asp Val Val 

345 350 355 



547 



gag cgt ttc ggc ttt gag atg att tct gtg cca atg aat gaa gac ggc 595 
Glu Arg Phe Gly Phe Glu Met He Ser Val Pro Met Asn Glu Asp Gly 
150 155 160 165 



643 



691 



739 



787 



835 



883 



931 



979 
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cct ggt acg gcg tct cgc gtg get gag ttg get aag gaa gec ggc ate 
1219 

Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala Lys Glu Ala Gly lie 
360 365 370 

gcg ttg acg ggt gcg ggt tct tct tac ccg ctg cgt cag gat ccg gag 
1267 

Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu Arg Gin Asp Pro Glu 
375 380 385 

aac aaa aat etc cgt ttg gca ccg teg ctg cct cca gtt gag gaa ctt 
1315 

Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro Pro Val Glu Glu Leu 
390 395 400 405 

gag gtt gee atg gat ggc gtg get acc tgt gtg ctg ttg gca gca gcg 
1363 

Glu Val Ala Met Asp Gly Val Ala Thr Cys Val Leu Leu Ala Ala Ala 

410 415 420 

gag cat tac get aac taaaagtgaa tacageggag aca 
1401 

Glu His Tyr Ala Asn 

425 



<210> 450 
<211> 426 
<212> PRT 

<213> Corynebacteriuirv glut ami cum 
<400> 450 

Met Ser Ser Val Ser Leu Gin Asp Phe Asp Ala Glu Arg lie Gly Leu 
15 10 15 

Phe His Glu Asp He Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn 

20 25 30 

Leu Lys Leu Asp Leu Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp 
35 40 45 

Phe Ala Asp Glu Leu Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala 
50 55 60 

Ala Asp Gly Thr Asp Val Arg Asn Tyr Gly Gly Leu Asp Gly He Val 
65 70 75 80 

Asp He Arg Gin He Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin 

85 90 95 

Val Leu Ala Gly Asp Ala Ser Ser Leu Asn He Met Phe Asp Val He 

100 105 110 

Ser Trp Ser Tyr He Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser 
115 120 125 

Lys Glu Glu Thr Val Lys Trp He Cys Pro Val Pro Gly Tyr Asp Arg 
130 135 140 

His Phe Ser He Thr Glu Arg Phe Gly Phe Glu Met He Ser Val Pro 
145 150 155 160 
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Met Asn Glu Asp Gly Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys 

165 170 175 

Asn Pro Gin Val Lys Gly Met Trp Val Val Pro Val Phe Ser Asn Pro 

180 185 190 

Thr Gly Phe Thr Val Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met 
195 200 205 

Glu Thr Ala Ala Pro Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala 
210 215 220 

Val His Thr Leu Thr Asp Glu Phe Pro Glu Val lie Asp lie Val Gly 
225 230 235 240 

Leu Gly Glu Ala Ala Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser 

245 250 255 

Thr Ser Lys lie Thr Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr 

260 265 270 

Ser Ala Glu Asn Arg Lys Trp Tyr Thr Gly His Ala Gly lie Arg Gly 
275 280 285 

lie Gly Pro Asn Lys Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly 
290 295 300 

Asp Ala Glu Gly Val Arg Ala Val Met Arg Lys His Ala Ala Ser Leu 
305 310 315 320 

Ala Pro Lys Phe Asn Lys Val Leu Glu lie Leu Asp Ser Axg Leu Ala 

325 330 335 

Glu Tyr Gly Val Ala Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe He 

340 345 350 

Ser Leu Asp Val Val Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala 
355 360 365 

Lys Glu Ala Gly He Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu 
370 375 380 

Arg Gin Asp Pro Glu Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro 
385 390 395 400 

Pro Val Glu Glu Leu Glu Val Ala Met Asp Gly Val -Ala Thr Cys Val 

405 410 415 

Leu Leu Ala Ala Ala Glu His Tyr Ala Asn 



<210> 451 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 



420 



425 
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<223> RXN00448 
<400> 451 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 

catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 115 

Val Thr Thr Lys Asp 
1 5 

att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 163 

lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu He Gly Gly Ser 

10 15 20 

etc etc cgc gac etc cat gca gec aac cac tec gtc ttc ggc tac aac 211 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 

25 30 35 

cgc tea cgc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 259 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 

tec gee gat ctt gaa gca acc etc cag cgt gca gec gee gaa gat gcg 307 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg ctt etc gac 355 
Leu He Val Leu Ala Val Pro Met Thr Ala He Asp Ser Leu Leu Asp 
70 75 80 85 

gee gtc cac acc cac gca cca aac aac ggc ttc acc gac gtc gta tec 403 
Ala Val His Thr His Ala Pro Asn Asn Gly Phe Thr Asp Val Val Ser 

90 95 100 

gta aaa acc gee gtc tac gac gca gta aaa gee cgc aac atg caa cac 451 
Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala Arg Asn Met Gin His 

105 110 115 

cgt tat gtg gga tec cac ccc atg gca ggc acc gee aac tec ggc tgg 499 
Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp 
120 125 130 

age gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc 547 
Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr 
135 140 145 

ttc gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age 595 
Phe Asp Gin Leu Phe Asp Gly Thr Asp He Asn Ser -Thr Trp He Ser 
150 155 160 165 

ate tgg aaa gac gtc gtc caa atg gca etc gee gtg ggc get gaa gtt 643 
He Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val 

170 175 180 

gtc cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct 691 
Val Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser 

185 190 195 

cat tta aca cac ate ctg get gaa acc etc gec ate gtc ggt gac aac 739 
His Leu Thr His He Leu Ala Glu Thr Leu Ala He Val Gly Asp Asn 
200 205 210 
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ggt ggc gca ctg tct etc tct tta gec get ggc age tac cgc gac tec 787 
Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser 
215 220 225 



ace cgc gtt gca 
Thr Arg Val Ala 
230 

age aac gee ggc 
Ser Asn Ala Gly 



etc cac gaa gee 
Leu His Glu Ala 

265 

caa ctt gee gac 
Gin Leu Ala Asp 
280 

tec ggc cag cga 
1027 

Ser Gly Gin Arg 
295 

tec agg cca gtg 
1075 

Ser Arg Pro Val 
310 

cag etc ate cac 
1120 

Gin Leu lie His 



ggc ace gac cca gga 
Gly Thr Asp Pro Gly 
235 

cca ctg gtc aaa gee 
Pro Leu Val Lys Ala 
250 

cgc gaa ggc etc acc 
Arg Glu Gly Leu Thr 

270 

aac ggc tac cga tec 
Asn Gly Tyr Arg Ser 

285 

cgc gec aaa gaa tec 

Arg Ala Lys Glu Ser 
300 

etc cgt etc cac ccg 

Leu Arg Leu His Pro 
315 

get gaa acc etc ggc 

Ala Glu Thr Leu Gly 
330 



etc gtc cgc gee 
Leu Val Arg Ala 
240 

etc gac gaa gca 
Leu Asp Glu Ala 
255 

gca gaa cag cca 
Ala Glu Gin Pro 



cgc ate cgc tac 
Arg lie Arg Tyr 

290 

gtt age cct acc 

Val Ser Pro Thr 
305 

ggc aca cca aac 

Gly Thr Pro Asn 
320 

gca egg ate gaa 

Ala Arg lie Glu 
335 



atg tgt gaa 835 
Met Cys Glu 
245 

ctg gcg ate 883 
Leu Ala lie 
260 

aac ate gag 931 

Asn lie Glu 

275 

gaa gec cgc 979 
Glu Ala Arg 



ate acc tea 
lie Thr Ser 



tgg gag aag 

Trp Glu Lys 
325 

gtg ttc 

Val Phe 
340 



tagttttatc ggctgatgat tct 
1143 



<210> 452 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Val Thr Thr Lys Asp lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly 
1 5 10 -15 

Leu lie Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 

20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu lie Val Leu Ala Val Pro Met Thr Ala lie 
65 70 75 80 

Asp Ser Leu Leu Asp Ala Val His Thr His Ala Pro Asn Asn Gly Phe 
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85 



90 



95 



Thr Asp Val Val Ser Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala 

100 105 110 

Arg Asn Met Gin His Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr 
115 120 125 

Ala Asn Ser Gly Trp Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala 
130 135 140 

Val Trp Val Val Thr Phe Asp Gin Leu Phe Asp Gly Thr Asp He Asn 
!45 150 155 160 

Ser Thr Trp He Ser He Trp Lys Asp Val Val Gin Met Ala Leu Ala 

165 170 175 

Val Gly Ala Glu Val Val Pro Ser Arg Val Gly Pro His Asp Ala Ala 

180 185 190 

Ala Ala Arg Val Ser His Leu Thr His He Leu Ala Glu Thr Leu Ala 
195 200 205 

He Val Gly Asp Asn Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly 
210 215 220 

Ser Tyr Arg Asp Ser Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val 
225 230 235 240 



Arg Ala Met Cys Glu Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp 

245 250 255 

Glu Ala Leu Ala He Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu 

260 265 270 

Gin Pro Asn He Glu Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg He 
275 280 285 

Arg Tyr Glu Ala Arg Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser 
290 295 300 

Pro Thr He Thr Ser Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr 
305 310 315 320 

Pro Asn Trp Glu Lys Gin Leu He His Ala Glu Thr Leu Gly Ala Arg 

325 330 335 

He Glu Val Phe 



<210> 453 
<211> 689 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1)..(666) 
<223> FRXA00448 
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<400> 453 

tat gtg gga tec cac ccc atg gca ggc acc gec aac tec ggc tgg age 48 
Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc ttc 96 
Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 

20 25 30 

gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age ate 144 
Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 

tgg aaa gac gtc gtc caa atg gca etc gee gtg ggc get gaa gtt gtc 192 
Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct cat 240 
Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

tta aca cac ate ctg get gaa acc etc gee ate gtc ggt gac aac ggt 288 
Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 

85 90 95 

ggc gca ctg tct etc tct tta gee get ggc age tac cgc gac tec acc 336 
Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 

100 105 110 

cgc gtt gca ggc acc gac cca gga etc gtc cgc gee atg tgt gaa age 384 
Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

aac gec ggc cca ctg gtc aaa gec etc gac gaa gca ctg gcg ate etc 432 
Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 

cac gaa gee cgc gaa ggc etc acc gca gaa cag cca aac ate gag caa 480 
His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu Gin 
145 150 155 160 

ctt gee gac aac ggc tac cga tec cgc ate cgc tac gaa gec cgc tec 528 
Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg Ser 

165 170 175 

ggc cag cga cgc gee aaa gaa tec gtt age cct acc ate acc tea tec 576 
Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr -lie Thr Ser Ser 

180 185 190 

agg cca gtg etc cgt etc cac ccg ggc aca cca aac tgg gag aag cag 624 
Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 666 
Leu lie His Ala Glu Thr Leu Gly Ala Arg lie Glu Val Phe 
210 215 220 

tagttttatc ggctgatgat tct 689 



<210> 454 
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<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 

20 25 30 

Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 

Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 

85 90 95 

Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 

100 105 110 

Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 

His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn He Glu Gin 
145 150 155 160 

Leu Ala Asp Asn Gly Tyr Arg Ser Arg He Arg Tyr Glu Ala Arg Ser 

165 170 175 

Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr He Thr Ser Ser 

180 185 190 

Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
210 215 220 



<210> 455 
<211> 346 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (346) 

<223> FRXA00452 

<400> 455 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 
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catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 115 

Val Thr Thr Lys Asp 
1 5 

att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 163 
lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu lie Gly Gly Ser 

10 15 20 

etc etc cgc gac etc cat gca gec aac cac tec gtc ttc ggc tac aac 211 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 

25 30 35 



cgc tea cgc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 



259 



tec gee gat ctt gaa gca acc etc cag cgt gca gee gee gaa gat gcg 3 07 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg 346 
Leu lie Val Leu Ala Val Pro Met Thr Ala lie Asp Ser 
70 75 80 



<210> 456 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Val Thr Thr Lys Asp lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly 
15 10 15 

Leu lie Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 

20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu He Val Leu Ala Val Pro Met Thr Ala He 
65 70 75 80 

Asp Ser 



<210> 457 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1225) 
<223> RXA00584 

<400> 457 
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tagttgtgcc acctaaaacg cgaacagaac cggagtcgag cagcacctcc ccgcaagggt 60 



agaggggctg cttttttgtt tcctaaattc accccatccc atg cat age cct gaa 

Met His Ser Pro Glu 
1 5 

agg caa gaa aaa atg agt tct cca gtc tea etc gaa aac gcg gcg tea 
Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu Glu Asn Ala Ala Ser 

10 15 20 



ate gtc gga tgg aag gga ttg ate aat gat cct cac etc aac gaa acc 
lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro His Leu Asn Glu Thr 
120 125 130 



gtt gtg aac ctt gat etc cca gtc ggc tgc gaa ttc etc gaa cca aac 
Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu Phe Leu Glu Pro Asn 
150 155 160 165 

age cct cag tac tac gec gac act gtc gca tgg gga -gca ate ggc get 
Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp Gly Ala lie Gly Ala 

170 175 180 



atg cca att ggt ttc aag aac gga act gac gga aac ate cag gtt gca 
Met Pro lie Gly Phe Lys Asn Gly Thr Asp Gly Asn lie Gin Val Ala 
200 205 210 



115 



163 



acc age aac aag cgc gtc gtg get ttc cac gag ctg cct age cct aca 211 
Thr Ser Asn Lys Arg Val Val Ala Phe His Glu Leu Pro Ser Pro Thr 

25 30 35 



259 



307 



gat etc ate gee gca aac cca ctg aca cca aag cag get tec aag gtg 
Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys Gin Ala Ser Lys Val 
40 45 50 

gag cag gat cgc cag gac ate get gat ate ttc get ggc gac gat gac 
Glu Gin Asp Arg Gin Asp He Ala Asp He Phe Ala Gly Asp Asp Asp 
55 60 65 

cgc etc gtt gtc gtt gtg gga cct tgc tea gtt cac gat cct gaa gca 355 
Arg Leu Val Val Val Val Gly Pro Cys Ser Val His Asp Pro Glu Ala 
70 75 80 85 

gee ate gat tac gca aac cgc ctg get ccg ctg gca aag cgc ctt gat 
Ala He Asp Tyr Ala Asn Arg Leu Ala Pro Leu Ala Lys Arg Leu Asp 

90 95 100 



403 



cag gac etc aag att gtc atg cgc gtg tac ttc gag aag cct cgc acc 451 
Gin Asp Leu Lys He Val Met Arg Val Tyr Phe Glu Lys Pro Arg Thr 

105 HO 115 



499 



tac gac ate cca gag ggc ttg cgc att gcg cgc aaa gtg ctt ate gac 547 
Tyr Asp He Pro Glu Gly Leu Arg He Ala Arg Lys Val Leu He Asp 
135 140 145 



595 



643 



cgt acc acc gaa tct cag gtg cac cgc cag ctg get tct ggg atg tct 691 
Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu Ala Ser Gly Met Ser 

185 190 195 



739 



gtc gac gcg gta cag get gee cag aac cca cac ttc ttc ttc gga acc 787 
Val Asp Ala Val Gin Ala Ala Gin Asn Pro His Phe Phe Phe Gly Thr 
215 220 225 
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tec gac gac ggc gcg ctg age gtc gtg gag acc gca ggc aac age aac 835 
Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr Ala Gly Asn Ser Asn 
230 235 240 245 

tec cac ate att ttg cgc ggc ggt acc tec ggc ccg aat cat gat gca 883 
Ser His lie He Leu Arg Gly Gly Thr Ser Gly Pro Asn His Asp Ala 

250 255 260 

get teg gtg gag gec gtc gtc gag aag ctt ggt gaa aac get cgt etc 931 
Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly Glu Asn Ala Arg Leu 

265 270 275 

atg ate gat get tec cat get aac tec ggc aag gat cat ate cga cag 979 
Met He Asp Ala Ser His Ala Asn Ser Gly Lys Asp His He Arg Gin 
280 285 290 

gtt gag gtt gtt cgt gaa ate gca gag cag att tct ggc ggt tct gaa 
1027 

Val Glu Val Val Arg Glu He Ala Glu Gin lie Ser Gly Gly Ser Glu 
295 300 305 

get gtg get gga ate atg att gag tec ttc etc gtt ggt ggc gca cag 
1075 

Ala Val Ala Gly He Met He Glu Ser Phe Leu Val Gly Gly Ala Gin 

310 315 320 325 

aac ctt gat cct gcg aaa ttg cgc ate aat ggc ggt gaa ggc ctg gtg 
1123 

Asn Leu Asp Pro Ala Lys Leu Arg He Asn Gly Gly Glu Gly Leu Val 

330 335 340 

tac gga cag tct gtg acc gat aag tgc ate gat att gac acc acc ate 
1171 

Tyr Gly Gin Ser Val Thr Asp Lys Cys He Asp He Asp Thr Thr He 

345 350 355 

gat ttg etc get gag ctg gee gca gca gta agg gaa cgc cga gca gca 
1219 

Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg Glu Arg Arg Ala Ala 
360 365 370 

gee aag taattaaggg cgctagactg tta 
1248 
Ala Lys 
375 



<210> 458 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Met His Ser Pro Glu Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu 
15 10 15 

Glu Asn Ala Ala Ser Thr Ser Asn Lys Arg Val Val Ala Phe His Glu 

20 25 30 

Leu Pro Ser Pro Thr Asp Leu He Ala Ala Asn Pro Leu Thr Pro Lys 



668 





WO 01/00843 PCT/IB00/00923 

35 40 45 

Gin Ala Ser Lys Val Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe 
50 55 60 

Ala Gly Asp Asp Asp Arg Leu Val Val Val Val Gly Pro Cys Ser Val 
65 70 75 80 

His Asp Pro Glu Ala Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu 

85 90 95 

Ala Lys Arg Leu Asp Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe 

100 105 110 

Glu Lys Pro Arg Thr lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro 
115 120 125 

His Leu Asn Glu Thr Tyr Asp lie Pro Glu Gly Leu Arg lie Ala Arg 
130 135 140 

Lys Val Leu lie Asp Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu 
145 150 155 160 

Phe Leu Glu Pro Asn Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp 

165 170 175 

Gly Ala lie Gly Ala Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu 

180 185 190 

Ala Ser Gly Met Ser Met Pro lie Gly Phe Lys Asn Gly Thr Asp Gly 
195 200 205 

Asn lie Gin Val Ala Val Asp Ala Val Gin Ala Ala Gin Asn Pro His 
210 215 220 

Phe Phe Phe Gly Thr Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr 
225 230 235 240 

Ala Gly Asn Ser Asn Ser His lie lie Leu Arg Gly Gly Thr Ser Gly 

245 250 255 

Pro Asn His Asp Ala Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly 

260 265 270 

Glu Asn Ala Arg Leu Met lie Asp Ala Ser His Ala Asn Ser Gly Lys 
275 280 285 

Asp His lie Arg Gin Val Glu Val Val Arg Glu lie Ala Glu Gin lie 
290 295 300 

Ser Gly Gly Ser Glu Ala Val Ala Gly lie Met lie Glu Ser Phe Leu 
305 310 315 320 

Val Gly Gly Ala Gin Asn Leu Asp Pro Ala Lys Leu Arg lie Asn Gly 

325 330 335 

Gly Glu Gly Leu Val Tyr Gly Gin Ser Val Thr Asp Lys Cys lie Asp 

340 345 350 

lie Asp Thr Thr lie Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg 
355 360 365 
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Glu Arg Arg Ala Ala Ala Lys 
370 375 



<210> 459 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1960) 
<223> RXA00579 

<400> 459 

tcgtctaagt ttttctttga gttttcatat gtagaaggca tcgtcggctt cggcctggcg 60 

gtgcttttct cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 115 

Met Arg Val Leu lie 
1 5 

att gat aat tat gat tct ttc acg ttt aat etc gec acc tat gtg gaa 163 
lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 

10 15 20 

gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu lie 

25 30 35 

gat gag atg ctt ttc gae gec gtc ate etc tea cct ggc ccg ggc cac 259 
Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser Pro Gly Pro Gly His 
40 45 50 

gec ggc gtt gcg get gat ttt ggt ate tgt gca ggc gtc att gag cgt 307 
Ala Gly Val Ala Ala Asp Phe Gly He Cys Ala Gly Val He Glu Arg 
55 60 65 

gca cgc gtt ccg att ttg ggt gtg tgt tta ggc cac cag ggc att gcg 355 
Ala Arg Val Pro He Leu Gly Val Cys Leu Gly His Gin Gly He Ala 
70 75 80 85 

ttg gee tat ggc ggt gat gtt gat ttg gcg ccc agg ccg gtc cac ggt 403 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 

90 95 100 

gag gtt teg cag ate acc cat gat ggt tea ggt tta -ttt gca ggc ate 451 
Glu Val Ser Gin He Thr His Asp Gly Ser Gly Leu Phe Ala Gly He 

105 110 115 

cct gaa acg ttt gag gcg gtg cgt tat cac teg atg gtg gca acc cgc 499 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 

ttg ccg gag tea ttg aaa get aca get acc age gat gat ggt ttg ate 547 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu He 
135 140 145 

atg gca ttg gca cat gaa gtg ctt ccg cag tgg ggt gtg caa ttt cat 595 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 
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ccg gaa tct att ggt gga caa ttc ggc cat cag ate att aag aac ttc 643 
Pro Glu Ser lie Gly Gly Gin Phe Gly His Gin lie lie Lys Asn Phe 

170 175 180 

ctt aat tta gcg cgc aca tat cgc tgg caa etc acg gag aaa act att 691 
Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu Thr Glu Lys Thr lie 

185 190 195 

ccg etc age gtt gat tea gca gcg gtt ttt gaa aca ttc ttt gec cat 739 
Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu Thr Phe Phe Ala His 
200 205 210 

tec tec cat get ttt tgg etc gat gat gee caa gga ace age tat ctt 787 
Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin Gly Thr Ser Tyr Leu 
215 220 225 

ggt gat gee age ggt cct etc gca cgc aca aaa ace cat aat gtc ggc 835 
Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys Thr His Asn Val Gly 
230 235 240 245 

gag ggg gat ttc ttc ace tgg eta aag gag gat etc gee gee aac tea 883 
Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp Leu Ala Ala Asn Ser 

250 255 260 

gtt gcg ccc ggt caa ggt ttt cgt ctt ggc tgg gtt ggt tac gtt ggt 931 
Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp Val Gly Tyr Val Gly 

265 270 275 

tat gag ctt aaa gcg gaa get ggc gca egg get gcg cac act teg agt 979 
Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala Ala His Thr Ser Ser 
280 285 290 

ctt ccg gat gcg cac etc att ttt gee gat cgc gee ate gca gtg gaa 
1027 

Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg Ala lie Ala Val Glu 

295 300 305 

teg gat cag gtt egg ttg ctg gcg ttg ggg gag cag gac gag tgg ttt 
1075 

Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu Gin Asp Glu Trp Phe 

310 315 320 325 

gaa gaa acc ate aag aag ctg cat aat ctt gtc gee ccg egg ata cct 
1123 

Glu Glu Thr lie Lys Lys Leu His Asn Leu Val Ala Pro Arg lie Pro 

330 335 - 340 

gcg tec gga cac etc get ttg cag gtt cga gat tec aaa gat gag tat 
1171 

Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp Ser Lys Asp Glu Tyr 

345 350 355 

etc gac aaa att cgc aga gec cag gag ctg att act cgc ggc gaa teg 
1219 

Leu Asp Lys lie Arg Arg Ala Gin Glu Leu lie Thr Arg Gly Glu Ser 
360 365 370 

tat gaa ate tgc ctg acc aca aaa ctt cag ggc acc act gat gtg gee 
1267 

Tyr Glu lie Cys Leu Thr Thr Lys Leu Gin Gly Thr Thr Asp Val Ala 
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375 

cct ctg get gec 
1315 

Pro Leu Ala Ala 
390 

ggt gcg tat ctt 
1363 

Gly Ala Tyr Leu 



gag egg ttc ate 
1411 

Glu Arg Phe lie 

425 

att aaa ggc ace 
1459 

lie Lys Gly Thr 
440 

ate att get gag 
1507 

lie He Ala Glu 
455 

atg ate gtg gat 
1555 

Met He Val Asp 
470 

ace aca gtt aaa 
1603 

Thr Thr Val Lys 



gtc cac caa ctt 
1651 

Val His Gin Leu 

505 

ccg att gag tgc 
1699 

Pro He Glu Cys 
520 

gee cca aag ctg 
1747 

Ala Pro Lys Leu 
535 

cct cgc ggt att 
1795 

Pro Arg Gly He 
550 

gca gtt gat etc 
1843 

Ala Val Asp Leu 



380 

tat eta gca ctg 

Tyr Leu Ala Leu 
395 

cag ctg ggg gat 

Gin Leu Gly Asp 
410 

ace att gat teg 
Thr He Asp Ser 

agg ccg cgt ggg 

Arg Pro Arg Gly 

445 

ctg cgc agt aat 

Leu Arg Ser Asn 
460 

ttg gtc cgc aac 

Leu Val Arg Asn 
475 

aca tec aag ctt 

Thr Ser Lys Leu 
490 

gtc age acc gtc 
Val Ser Thr Val 

gtg cgc gca gca 

Val Arg Ala Ala 

525 

cgc acc atg gag 

Arg Thr Met Glu 
540 

tac tea ggt ggc 

Tyr Ser Gly Gly 
555 

tec atg gtg ate 

Ser Met Val He 
570 



385 

cgt ggg gee aat 

Arg Gly Ala Asn 
400 

acc tct att ttg 

Thr Ser He Leu 
415 

gca ggg tat gtg 

Ala Gly Tyr Val 
430 

cga aca gcg caa 
Arg Thr Ala Gin 

cct aaa gat cgt 

Pro Lys Asp Arg 

465 

gac tta gee cgc 

Asp Leu Ala Arg 
480 

ttc gac gtc gaa 

Phe Asp Val Glu 
495 

tct gca gag ttg 

Ser Ala Glu Leu 
510 

ttc ccc ggt ggt 
Phe Pro Gly Gly 

ate ate gat gag 

He He Asp Glu 

545 

ttg gga tat ttt 

Leu Gly Tyr Phe 
560 

aga act etc gtc 

Arg Thr Leu Val 
575 



ccc acc gca tat 

Pro Thr Ala Tyr 

405 

agt tec teg ccg 

Ser Ser Ser Pro 
420 

gaa tea aag ccc 

Glu Ser Lys Pro 
435 

gaa gac caa gaa 

Glu Asp Gin Glu 
450 

gca gaa aac ttg 
Ala Glu Asn Leu 

ggc get ttg ccc 

Gly Ala Leu Pro 

485 

acc tac gee aca 

Thr Tyr Ala Thr 
500 

ggg cca cgc agt 

Gly Pro Arg Ser 
515 

teg atg act ggt 

Ser Met Thr Gly 
530 

ctg gag gca get 
Leu Glu Ala Ala 

tec etc gac ggc 

Ser Leu Asp Gly 

565 

ate cag aac aat 

He Gin Asn Asn 
580 
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cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 
1891 

His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 

585 590 595 

gag get gag tgg gag gaa ate cgc gtt aaa tea egg cct ctg ctg aat 
1939 

Glu Ala Glu Trp Glu Glu lie Arg Val Lys Ser Arg Pro Leu Leu Asn 
600 605 610 

ttg ttt ggg gtt gaa ttc cca tgaegtaect cgtgtgggac ggt 
1983 

Leu Phe Gly Val Glu Phe Pro 
615 620 



<210> 460 
<211> 620 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 460 

Met Arg Val Leu lie lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu 
15 10 15 

Ala Thr Tyr Val Glu Glu Val Thr Gly Gin Ala Pro Val Val Val Pro 

20 25 30 

Asn Asp Gin Glu lie Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser 
35 40 45 

Pro Gly Pro Gly His Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala 
50 55 60 

Gly Val lie Glu Arg Ala Arg Val Pro He Leu Gly Val Cys Leu Gly 
65 70 75 80 

His Gin Gly He Ala Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro 

85 90 95 

Arg Pro Val His Gly Glu Val Ser Gin He Thr His Asp Gly Ser Gly 

100 105 110 

Leu Phe Ala Gly He Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser 
115 120 125 

Met Val Ala Thr Arg Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser 
130 135 140 

Asp Asp Gly Leu He Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser He Gly Gly Gin Phe Gly His Gin 

165 170 175 

He He Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 

180 185 190 

Thr Glu Lys Thr He Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 
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Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 

245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 

260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg 
290 295 300 

Ala lie Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 

Gin Asp Glu Trp Phe Glu Glu Thr lie Lys Lys Leu His Asn Leu Val 

325 330 335 

Ala Pro Arg lie Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 

340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys lie Arg Arg Ala Gin Glu Leu lie 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu lie Cys Leu Thr Thr Lys Leu Gin Gly 
370 375 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser lie 

405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe lie Thr lie Asp Ser Ala Gly Tyr 

420 425 430 

Val Glu Ser Lys Pro lie Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu lie lie Ala Glu Leu Arg Ser -Asn Pro Lys Asp 
450 455 460 

Arg Ala Glu Asn Leu Met lie Val Asp Leu Val Arg Asn Asp Leu Ala 
465 470 475 480 

Arg Gly Ala Leu Pro Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val 

485 490 495 

Glu Thr Tyr Ala Thr Val His Gin Leu Val Ser Thr Val Ser Ala Glu 

500 505 510 

Leu Gly Pro Arg Ser Pro lie Glu Cys Val Arg Ala Ala Phe Pro Gly 
515 520 525 



674 



WO 01/00843 



PCT/IB00/00923 



Gly Ser Met Thr Gly 
530 

Glu Leu Glu Ala Ala 
545 

Phe Ser Leu Asp Gly 

565 

Val lie Gin Asn Asn 

580 

Ala Leu Ser Asp Pro 
595 

Arg Pro Leu Leu Asn 
610 



Ala Pro Lys Leu Arg Thr 
535 

Pro Arg Gly lie Tyr Ser 
550 555 

Ala Val Asp Leu Ser Met 

570 

His Val Glu Tyr Gly Val 

585 

Glu Ala Glu Trp Glu Glu 
600 

Leu Phe Gly Val Glu Phe 
615 



Met Glu lie lie Asp 
540 

Gly Gly Leu Gly Tyr 

560 

Val He Arg Thr Leu 

575 

Gly Gly Ala Leu Leu 
590 

He Arg Val Lys Ser 
605 

Pro 
620 



<210> 461 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXA00958 

<400> 461 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 60 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg aca cac gtt gtt 115 

Met Thr His Val Val 
1 5 

etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 163 
Leu He Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe 

10 15 20 

gec gtg gec ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg- 211 
Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 

25 30 35 

gaa acc att ttg gca gec aac ccg gac ctg ate tgc ctt tea cct gga 259 
Glu Thr He Leu Ala Ala Asn Pro Asp Leu He Cys Leu Ser Pro Gly 
40 45 - 50 

cct ggt tac cct gee gat gcg ggc aac atg atg gcg ctg ate gag cgc 307 
Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu He Glu Arg 
55 60 65 

aca etc ggc cag att cct tta ctg ggt att tgc etc ggc tac cag gca 355 
Thr Leu Gly Gin He Pro Leu Leu Gly He Cys Leu Gly Tyr Gin Ala 
70 75 80 85 

etc ate gaa tac cac ggc ggc aag gtt gag cct tgt ggc cct gtg cac 403 
Leu He Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 

90 95 100 

ggc acc acc gac aac atg ate ctt act gat gca gg'; gtg cag age cct 451 
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Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala Gly Val Gin Ser Pro 

105 110 115 

gtt ttt gca ggt ctt gcc act gat gtt gag cct gat cat cca gaa ate 499 
Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu lie 
120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 547 
Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His Ser Leu Gly Cys Val 
135 140 145 

gtt gcc cca gac ggt att gaa tea eta ggt ace tgt tec teg gag att 595 
Val Ala Pro Asp Gly lie Glu Ser Leu Gly Thr Cys Ser Ser Glu lie 
150 155 160 165 

ggt gat gtc ate atg gcg gca cgc acc acc gat gga aag gcc att ggc 643 
Gly Asp Val lie Met Ala Ala Arg Thr Thr Asp Gly Lys Ala He Gly 

170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gtc att 691 
Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val He 

185 190 195 

ttg tec cgc tgt gtc gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 
Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
200 205 



tea 



<210> 462 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Thr His Val Val Leu He Asp Asn His Asp Ser Phe Val Tyr Asn 
15 10 15 

Leu Val Asp Ala Phe Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg 

20 25 30 

Asn Thr Val Pro Val Glu Thr He Leu Ala Ala Asn Pro Asp Leu He 
35 40 45 

Cys Leu Ser Pro Gly Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met 
50 55 60 - 

Ala Leu He Glu Arg Thr Leu Gly Gin He Pro Leu Leu Gly He Cys 
65 70 75 80 

Leu Gly Tyr Gin Ala Leu He Glu Tyr His Gly Gly Lys Val Glu Pro 

85 90 95 

Cys Gly Pro Val His Gly Thr Thr Asp Asn Met He Leu Thr Asp Ala 

100 105 110 

Gly Val Gin Ser Pro Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro 
115 120 125 

Asp His Pro Glu He Pro Gly Arg Lys Val Pro He Gly Arg Tyr His 



747 
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130 

Ser Leu Gly Cys 
145 

Cys Ser Ser Glu 



Gly Lys Ala lie 

180 

Thr Gly Pro Val 
195 



135 

Val Val Ala Pro 
150 

lie Gly Asp Val 
165 

Gly Leu Gin Phe 



lie Leu Ser Arg 

200 



140 

Asp Gly lie Glu 
155 

lie Met Ala Ala 
170 

His Pro Glu Ser 
185 

Cys Val Glu Gin 



Ser Leu Gly Thr 

160 

Arg Thr Thr Asp 
175 

Val Leu Ser Pro 
190 

Leu Leu Ala Asn 
205 



<210> 463 

<211> 469 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXN03007 

<400> 463 

cagtttcacc ctgagtcagt gctaagccca acgggtcctg tcattttgtc ccgctgtgtc 60 

gaacagcttc tcgcgaacta ataaaaaaag gatttgattc atg act tct cca gca 115 

Met Thr Ser Pro Ala 
1 5 

aca ctg aaa gtt etc aac gec tac ttg gat aac ccc act cca acc ctg 163 
Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn Pro Thr Pro Thr Leu 

10 15 20 

gag gag gca att gag gtg ttc acc ccg ctg acc gtg ggt gaa tac gat 211 
Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr Val Gly Glu Tyr Asp 

25 30 35 

gac gtg cac ate gca gcg ctg ctt gec acc ate cgt act cgc ggt gag 259 
Asp Val His lie Ala Ala Leu Leu Ala Thr lie Arg Thr Arg Gly Glu 
40 45 50 

cag ttc get gat att gee ggc get gee aag gcg ttc etc gcg gcg get 307 
Gin Phe Ala Asp lie Ala Gly Ala Ala Lys Ala Phe Leu Ala Ala Ala 
55 60 65 

cgt ccg ttc ccg att act ggc gca ggt ttg eta gat tec get ggt act 355 
Arg Pro Phe Pro lie Thr Gly Ala Gly Leu Leu Asp Ser Ala Gly Thr 
70 75 80 85 

ggt ggc gac ggt gee aac acc ate aac ate acc acc ggc gca tec ctg 403 
Gly Gly Asp Gly Ala Asn Thr lie Asn lie Thr Thr Gly Ala Ser Leu 

90 95 100 

ate gca gca tec ggt gga gtg aag ctg gtt aag cac ggc aac cgt teg 451 
lie Ala Ala Ser Gly Gly Val Lys Leu Val Lys His Gly Asn Arg Ser 
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105 



110 



115 



gtg age tec aag tec ggc 
Val Ser Ser Lys Ser Gly 
120 



469 



<210> 464 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Thr Ser Pro Ala Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn 
15 10 15 

Pro Thr Pro Thr Leu Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr 

20 25 30 

Val Gly Glu Tyr Asp Asp Val His lie Ala Ala Leu Leu Ala Thr lie 
35 40 45 

Arg Thr Arg Gly Glu Gin Phe Ala Asp lie Ala Gly Ala Ala Lys Ala 
50 55 60 

Phe Leu Ala Ala Ala Arg Pro Phe Pro lie Thr Gly Ala Gly Leu Leu 
65 70 75 80 

Asp Ser Ala Gly Thr Gly Gly Asp Gly Ala Asn Thr lie Asn lie Thr 

85 90 95 

Thr Gly Ala Ser Leu lie Ala Ala Ser Gly Gly Val Lys Leu Val Lys 

100 105 110 

His Gly Asn Arg Ser Val Ser Ser Lys Ser Gly 
115 120 



<210> 465 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02918 

<400> 465 

agattgtege ttttcccatt tetcegggtt ttctggaact ttttgggcgt atgctgggaa 60 

tgattctatt attgecaaat cagaaagcag gagagacccg atg age gaa ate eta 115 

Met Ser Glu lie Leu 
1 5 

gaa ace tat tgg gca ccc cac ttt gga aaa acc gaa gaa gee aca gca 163 
Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr Glu Glu Ala Thr Ala 

10 15 20 

etc gtt tea tac ctg gca caa get tec ggc gat ccc att gag gtt cac 211 
Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp Pro lie Glu Val His 
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acc ctg ttc ggg gat tta ggt tta gac gga etc tct gga aac tac acc 259 
Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu Ser Gly Asn Tyr Thr 
40 45 50 

gac act gag att gac ggc tac ggc gac gca ttc ctg ctg gtt gca gcg 307 
Asp Thr Glu lie Asp Gly Tyr Gly Asp Ala Phe Leu Leu Val Ala Ala 
55 60 65 

eta tec gtg ttg atg get gaa aac aaa gca aca ggt ggc gtg aat ctg 355 
Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr Gly Gly Val Asn Leu 
70 75 80 85 

ggt gag ctt ggg gga get gat aaa teg ate egg ctg cat gtt gaa tec 403 
Gly Glu Leu Gly Gly Ala Asp Lys Ser lie Arg Leu His Val Glu Ser 

90 95 100 

aag gag aac acc caa ate aac acc gca ttg aag tat ttt gcg etc tec 451 
Lys Glu Asn Thr Gin lie Asn Thr Ala Leu Lys Tyr Phe Ala Leu Ser 

105 110 115 

cca gaa gac cac gca gca gca gat cgc ttc gat gag gat gac ctg tct 499 
Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp Glu Asp Asp Leu Ser 
120 125 130 

gag ctt gec aac ttg agt gaa gag ctg cgc gga cag ctg gac 541 
Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly Gin Leu Asp 
135 140 145 

taattgtctc ccatttaagg agt 564 



<210> 466 
<211> 147 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 466 

Met Ser Glu lie Leu Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr 
15 10 15 

Glu Glu Ala Thr Ala Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp 

20 25 30 

Pro lie Glu Val His Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu 
35 40 - 45 

Ser Gly Asn Tyr Thr Asp Thr Glu lie Asp Gly Tyr Gly Asp Ala Phe 
50 55 60 

Leu Leu Val Ala Ala Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr 
65 70 75 80 

Gly Gly Val Asn Leu Gly Glu Leu Gly Gly Ala Asp Lys Ser lie Arg 

85 90 95 

Leu His Val Glu Ser Lys Glu Asn 'Thr Gin lie Asn Thr Ala Leu Lys 

100 105 110 



Tyr Phe Ala Leu Ser Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp 
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115 120 125 

Glu Asp Asp Leu Ser Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly 
130 135 140 

Gin Leu Asp 
145 



<210> 467 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01116 

<400> 467 

tgccaggaat ttacgtcaac cgcgtcgtcc acgttggacc gcaggaaacc ggaatcgaaa 60 

acaggacggt gtctaactaa tgacttggga tcataaccaa atg gca gcc cgc gtt 115 

Met Ala Ala Arg Val 
1 5 

gcc cag gaa ctt gaa gac ggc cag tac gtc aac etc ggc ate ggc atg 163 
Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn Leu Gly He Gly Met 

10 15 20 

cct aca ctt ate ccc ggc tac ctg cct gag gga eta gag gtt ate ctt 211 
Pro Thr Leu He Pro Gly Tyr Leu Pro Glu Gly Leu Glu Val He Leu 

25 30 35 

cac tec gaa aac ggt gtg ctg ggc gtt gga cct tac cca act gaa gag 259 
His Ser Glu Asn Gly Val Leu Gly Val Gly Pro Tyr Pro Thr Glu Glu 
40 45 50 

gaa ctt gat cct gag ctg ate aac gcc ggc aag gaa ace ate acg gtt 307 
Glu Leu Asp Pro Glu Leu He Asn Ala Gly Lys Glu Thr He Thr Val 
55 60 65 

gca cct ggc gca tec tac ttc tec tct tct gat tct ttc gcc atg ate 355 
Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp Ser Phe Ala Met He 
70 75 80 85 

cgc tec aag tct gtc gac gtt gca gtc ttg ggc gtt atg gaa gtc tec 403 
Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly Val Met Glu Val Ser 

90 95 100 

cag tac ggc gac ctg gcc aac tgg atg att ccc ggc aag ctg gtc aag 451 
Gin Tyr Gly Asp Leu Ala Asn Trp Met He Pro Gly Lys Leu Val Lys 

105 110 115 

ggt atg ggt ggc gca atg gat ctg gtg cac ggc gca tec aag ate ate 499 
Gly Met Gly Gly Ala Met Asp Leu Val His Gly Ala Ser Lys He He 
120 125 130 

gcc atg ace gat cac ate acc aag aag ggc get ccg aag ate ctt aag 547 
Ala Met Thr Asp His He Thr Lys Lys Gly Ala Pro Lys He Leu Lys 
135 140 145 
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gag tgt cgc etc cca ctg act ggc gcg aag tgc gtg gac atg att gtc 595 
Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys Val Asp Met lie Val 
150 155 160 165 

acc acc cac get gtg ttc tct gtg gac cct gaa gaa ggc etc acg etc 643 
Thr Thr His Ala Val Phe Ser Val Asp Pro Glu Glu Gly Leu Thr Leu 

170 175 180 

ate gag tgc gec gac ggt gtc acc gtt gag gaa etc cgc gaa ate acc 691 
lie Glu Cys Ala Asp Gly Val Thr Val Glu Glu Leu Arg Glu lie Thr 

185 190 195 

gaa gee gat ttc aaa gtt get taagcaaacg ctgegcaatt aag 735 
Glu Ala Asp Phe Lys Val Ala 
200 



<210> 468 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 468 

Met Ala Ala Arg Val Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn 
15 10 15 

Leu Gly lie Gly Met Pro Thr Leu lie Pro Gly Tyr Leu Pro Glu Gly 

20 25 30 

Leu Glu Val lie Leu His Ser Glu Asn Gly Val Leu Gly Val Gly Pro 
35 40 45 

Tyr Pro Thr Glu Glu Glu Leu Asp Pro Glu Leu lie Asn Ala Gly Lys 
50 55 60 

Glu Thr lie Thr Val Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp 
65 70 75 80 

Ser Phe Ala Met lie Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly 

85 90 95 

Val Met Glu Val Ser Gin Tyr Gly Asp Leu Ala Asn Trp Met He Pro 

100 105 110 

Gly Lys Leu Val Lys Gly Met Gly Gly Ala Met Asp Leu Val His Gly 
115 120 -125 

Ala Ser Lys He He Ala Met Thr Asp His He Thr Lys Lys Gly Ala 
130 135 140 

Pro Lys He Leu Lys Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys 
145 150 155 160 

Val Asp Met He Val Thr Thr His Ala Val Phe Ser Val Asp Pro Glu 

165 170 175 

Glu Gly Leu Thr Leu He Glu Cys Ala Asp Gly Val Thr Val Glu Glu 

180 185 190 

Leu Arg Glu He Thr Glu Ala Asp Phe Lys Val Ala 
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<210> 469 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXN01115 

<400> 469 

ctcaccgcat gcagcgtgaa aacactcagt acggactggc caccatgtgc atcggtggcg 60 

gccagggtct tgcagctgtc tttgaaaagg agaactaaaa atg get att ttg cac 115 

Met Ala lie Leu His 
1 5 

age gtt tec tac gga act tec gac aac acc ttg gtg ttc att ggc teg 163 
Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu Val Phe lie Gly Ser 

10 15 20 

ttg ggt tec acc acc gac atg tgg ctg cca cag ctg gat gec ttg cat 211 
Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin Leu Asp Ala Leu His 

25 30 35 

aag gat ttc cgc gtc ate get gtt gat cac cgc gga cat ggt ctg tct 259 
Lys Asp Phe Arg Val lie Ala Val Asp His Arg Gly His Gly Leu Ser 
40 45 50 



gaa etc ate gaa ggc acc ccc act gtg gcg gat ctg gcg cag gat gtg 
Glu Leu lie Glu Gly Thr Pro Thr Val Ala Asp Leu Ala Gin Asp Val 
55 60 65 



307 



ctg gat acc etc gat gac ctg ggt gtc gga aac ttc ggc gtc ate gga 355 
Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn Phe Gly Val lie Gly 
70 75 80 85 

eta tct etc ggc gga gcg gtt gca caa tac ttg gcg gee acc tct gat 403 
Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu Ala Ala Thr Ser Asp 

90 95 100 

cgt gtc acc aag gca gca ttc atg tgt acc get gca aaa ttc ggc gag 451 
Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala Ala Lys Phe Gly Glu 

105 110 - 115 

ccc cag ggc tgg eta gat cgc gec gca gcg tgc cgc gaa aac ggc act 499 
Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys Arg Glu Asn Gly Thr 
120 125 130 

ggt tct ctg tec gaa get gtg ate cag cgc tgg ttc tec ccc act tgg 547 
Gly Ser Leu Ser Glu Ala Val lie Gin Arg Trp Phe Ser Pro Thr Trp 
135 140 145 

ttg gag aac aac cca gcg tec cgc gag cac ttc gaa gec atg gtt gec 595 
Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe Glu Ala Met Val Ala 
150 155 160 165 

ggc acc cca tct gag ggt tac gcg ctg tgc tgc gag gcg ttg gca acc 643 
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Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys Glu Ala Leu Ala Thr 

170 175 180 

tgg gat ttc acc gat cgc ctg gga gaa ate acc gtg cca gtg etc ace 691 
Trp Asp Phe Thr Asp Arg Leu Gly Glu lie Thr Val Pro Val Leu Thr 

185 190 195 

ate gca ggt gee gat gac ccc tec act cct cca gca acc gtg cag ate 739 
lie Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro Ala Thr Val Gin lie 
200 205 210 

att gec gat ggc gtt ggc ggc gag tec cgc gca gag gtc eta age cca 787 
lie Ala Asp Gly Val Gly Gly Glu Ser Arg Ala Glu Val Leu Ser Pro 
215 220 225 

gee gcg cac gta cca acc gtg gaa cgt cca aac gag gta aat gaa ctg 835 
Ala Ala His Val Pro Thr Val Glu Arg Pro Asn Glu Val Asn Glu Leu 
230 235 240 245 

eta gca cag cat ttc get taatgttgta ggcatgttca caa 876 
Leu Ala Gin His Phe Ala 

250 



<210> 470 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Ala lie Leu His Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu 
1 5-10 .15 

Val Phe lie Gly Ser Leu Gly Ser Thr Thr. Asp Met Trp Leu Pro Gin 

20 25 30 

Leu Asp Ala Leu His Lys Asp Phe Arg Val lie Ala Val Asp His Arg 
35 40 45 

Gly His Gly Leu Ser Glu Leu lie Glu Gly Thr Pro Thr Val Ala Asp 
50 55 60 

Leu Ala Gin Asp Val Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn 
65 70 75 80 

Phe Gly Val lie Gly Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu 

85 90 - 95 

Ala Ala Thr Ser Asp Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala 

100 105 110 

Ala Lys Phe Gly Glu Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys 
115 120 125 

Arg Glu Asn Gly Thr Gly Ser Leu Ser Glu Ala Val lie Gin Arg Trp 
130 135 140 

Phe Ser Pro Thr Trp Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe 
145 150 155 160 

Glu Ala Met Val Ala Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys 
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Glu Ala Leu Ala 

180 

Val Pro Val Leu 
195 

Ala Thr Val Gin 
210 

Glu Val Leu Ser 
225 

Glu Val Asn Glu 



165 

Thr Trp Asp Phe 



Thr lie Ala Gly 

200 

lie lie Ala Asp 
215 

Pro Ala Ala His 
230 

Leu Leu Ala Gin 
245 



170 

Thr Asp Arg Leu 
185 

Ala Asp Asp Pro 



Gly Val Gly Gly 

220 

Val Pro Thr Val 
235 

His Phe Ala 
250 



175 

Gly Glu lie Thr 
190 

Ser Thr Pro Pro 
205 

Glu Ser Arg Ala 



Glu Arg Pro Asn 

240 



<210> 471 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXS00116 

<400> 471 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 60 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 

1 5 

gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 163 

Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr lie Phe Ala Thr Met 

10 15 20 

acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe 

25 30 35 

cct gat gag gat ggt cct cgt egg atg tta gag ate gcg teg gag cag 259 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin 
40 45 50 

# 

att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 307 
lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 

ttg agg gca get gtg get cgt gat cat ttg gag agg ttt gat ctg gag 355 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 

tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 403 
Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala 

90 95 100 

att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie 
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105 HO 115 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala 
120 125 130 



atg att ate gtt aat teg ccg cat aat ccg acg ggt teg gtg ttt tct 
Met lie lie Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 

170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gac ttg 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 

185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 
Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 
200 205 210 



ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 
Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 

250 255 260 

aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 
Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 

265 270 275 

gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 
Ala His Ala lie Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 
280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 
1027 

Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gac agt atg ggc acg tat ttc ate gtt gcg gat 
1075 

Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe lie Val Ala Asp 

310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 
1123 

lie Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu lie Glu Lys 

330 335 340 



499 



ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 595 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 



643 



691 



739 



aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 787 

Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 

215 220 225 

t 

acg gtg teg teg gcg gcg aaa acg ttc aat §tg act ggt tgg aag acg 
Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 240 245 



835 



883 



931 



979 
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gtt ggg gtg gcg gcg att ccg gtg 
1171 

Val Gly Val Ala Ala lie Pro Val 

345 



cag gcg ttt gtg gat cat ccg aag 

Gin Ala Phe Val Asp His Pro Lys 
350 355 



aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 
1219 

Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 
360 365 370 

etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 
1261 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie Lys Lys Leu 
375 380 385 

tagtttgaac aggttgttgg ggg 
1284 



<210> 472 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Met Ser Asn Asp Phe Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr 
15 10 15 

lie Phe Ala Thr Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn 

20 25 30 

Leu Gly Gin Gly Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu 
35 40 45 

lie Ala Ser Glu Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly 
50 55 60 

Arg Gly Asp Ala Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu 
65 70 75 80 

Arg Phe Asp Leu Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val 

85 90 95 

Gly Ala Thr Glu Ala He Thr Ala Thr Val Leu Gly Leu Val Glu Pro 

100 105 110 

Gly Asp Glu Val He Val Leu Glu Pro Tyr Tyr Asp -Ala Tyr Ala Ala 
115 120 125 

Ala He Ala Leu Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu 
130 135 140 

Val Glu Asn Ser Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val 
145 150 155 160 

Thr Lys Lys Thr Arg Met He He Val Asn Ser Pro His Asn Pro Thr 

165 170 175 

Gly Ser Val Phe Ser Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala 

180 185 190 
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Arg Ala Tyr Asp Leu Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu 
195 200 205 

Val Phe Asp Asp Gin Lys His Val Ser Val Ala Lys Leu Pro Gly Met 
210 215 220 

Trp Asp Arg Thr Val Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val 
225 230 235 240 

Thr Gly Trp Lys Thr Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu 

245 250 255 

Ala Val Leu Lys Ala Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro 

260 265 270 

Phe Gin Pro Ala Val Ala His Ala lie Glu His Glu Gin Lys Trp Val 
275 280 285 

Ser Lys Met Ser Lys Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr 
290 295 300 

Ala Leu Asp Lys Ala Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr 
305 310 315 320 

Phe lie Val Ala Asp He Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe 

325 330 335 

Glu Leu He Glu Lys Val Gly Val Ala Ala He Pro Val Gin Ala Phe 

340 345 350 

Val Asp His Pro Lys Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys 
355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly He 
370 375 380 

Lys Lys Leu 
385 



<210> 473 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> FRXA00116 

<400> 473 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 60 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 

gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt cct gat gag gat 163 
Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 

10 15 20 
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ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 211 

Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin lie Leu Gly Gly 

25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ttg agg gca get 259 

Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 



gtg get cgt gat cat ttg gag agg ttt gat ctg gag tac aac cct gat 
Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 



307 



teg gag gtg ttg ate acg gtg ggg gee act gag gcg att acg gcg act 355 
Ser Glu Val Leu He Thr Val Gly Ala Thr Glu Ala He Thr Ala Thr 
70 75 80 85 

gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ccg 403 
Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He Val Leu Glu Pro 

90 95 100 

tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 
Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala Gly Ala Thr Arg 

105 HO 115 

gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg gat gtg gat gtc 499 
Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp Asp Val Asp Val 
120 125 130 

gat aag ttg cat gcg gcg gtg act aag aag acg egg atg att ate gtt 547 
Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg Met He He Val 
135 140 145 

aat teg ccg cat aat ccg acg ggt teg gtg ttt tct aag aag gcg ttg 595 
Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser Lys Lys Ala Leu 
150 155 160 165 



aag cag ttg gcg 
Lys Gin Leu Ala 



607 



<210> 474 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly 
15 10 15 

Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu He Ala Ser Glu 

20 25 30 

Gin He Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu He Thr Val Gly Ala Thr Glu 
65 70 75 80 
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Ala He Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val 

85 90 95 

He Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu 

100 105 110 

Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser 
115 120 125 

Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr 
130 135 140 

Arg Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe 
145 150 155 160 

Ser Lys Lys Ala Leu Lys Gin Leu Ala 

165 



<210> 475 
<211> 843 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXS00391 

<400> 475 

atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 
1 5 

caa cga gtt ggc etc gec ate gat cct teg ate get ttg gtg atg gee 163 
Gin Arg Val Gly Leu Ala He Asp Pro Ser He Ala Leu Val Met Ala 

10 15 20 

act tct ggt tct aca ggt acc ccg aag ggc get cag etc act ccg ttg 211 
Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 

25 30 35 

aat ttg gtg agt tec gee gat get acg cat cag ttt tta ggt ggc gaa 259 
Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe -Leu Gly Gly Glu 
40 45 50 

ggc cag tgg ttg ctt gee atg cca gca cac cac att gca ggc atg cag 307 
Gly Gin Trp Leu Leu Ala Met Pro Ala His His He Ala Gly Met Gin 
55 60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 355 
Val Leu Leu Arg Ser Leu He Ala Gly Val Glu Pro Leu Ala He Asp 
70 75 80 85 

etc age aca ggt ttt cac att gac get ttc gca ggc gec gcg gca gaa 403 
Leu Ser Thr Gly Phe His He Asp Ala Phe Ala Gly Ala Ala Ala Glu 

90 95 - 100 
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ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 
Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 

105 110 115 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gec ctg aaa ctt 499 
Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie Glu Ala Leu Lys Leu 
120 125 130 

ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gec cga 547 
Phe Asp Val lie Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 
135 140 145 

att tct gcg gag cag eta gac ate aac att gtc acc acc tac ggc tec 595 
lie Ser Ala Glu Gin Leu Asp lie Asn lie Val Thr Thr Tyr Gly Ser 
150 155 160 165 

tea gag act tea ggt ggc tgc gtt tat gat ggc aag ccc att ccc ggc 643 
Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro lie Pro Gly 

170 175 180 

gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 
Ala Lys Val Arg lie Ser Asp Glu Arg lie Glu Leu Gly Gly Pro Met 

185 190 195 

att gcg cag ggc tac aga aat gca cct gaa cat ccg gat ttc gec aac 739 
lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 
200 205 210 

gag ggt tgg ttt acc acc tct gat tea ggt gaa etc cac gac ggg att 7 87 
Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly lie 
215 220 225 

etc acc gtg act ggt cgc gtg gat acc cgt cat tgattccggt ggattgaagt 840 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 



tgc 



<210> 476 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie 
1 5 10 -15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 

20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

lie Ala Gly Met Gin Val Leu Leu Arg Ser Leu lie Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala lie Asp Leu Ser Thr Gly Phe His lie Asp Ala Phe Ala 



843 
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Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 

100 105 110 • 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val lie Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg lie Ser Ala Glu Gin Leu Asp lie Asn lie Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 

165 170 175 

Lys Pro lie Pro Gly Ala Lys Val Arg lie Ser Asp Glu Arg lie Glu 

180 185 190 

Leu Gly Gly Pro Met lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 

Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 
210 215 220 

Leu His Asp Gly lie Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 



<210> 477 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (994) 

<223> RXS00393 

<400> 477 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg -tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 

10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 

25 30 35 

gtc gee get ttt cat gat ggt ttt gtg tgg tgg aag gee ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 
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ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 307 
Leu Val Val Ala Trp Ala Leu He He Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 355 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Ara Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 

90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gec ggc acc gcg ctg age 451 
Ala Phe He Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 

105 HO H5 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 



ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 



150 



155 160 165 



gga acg cag ttc acc caa acc ggt tec gtc age tgg gec ggt ttg gec 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 

170 175 180 



aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 
Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gee tgg 
He Ser Thr Pro Phe He Met Ser He Cys Leu Ala -Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 

250 255 260 



547 



etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 



643 



gec gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gec aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 

185 190 195 



739 



787 



835 



883 



ggg ccg ate cgc aac aac gec acc ggc aag gat etc ate ccc gtc ate 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Val He 

265 270 275 

ggc tea aca ggg cgc gec atg gcg ttg tgg gec gtg etc acg ggc ctg 979 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 
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gca tta gcg ttt age taaaacgett ttcgacgctc ccc 
1017 

Ala Leu Ala Phe Ser 
295 



<210> 478 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
1 5 10 15 

lie Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 

20 25 30 

lie Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu lie lie Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 

85 90 95 

Lys Val Lys Ala Ala Ala Phe lie Ser Phe Gly He Ala Gly Val Ala 

100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 

165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 

180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys He Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 

245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
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260 265 270 

Leu He Pro Val He Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala 
275 280 285 

Val Leu Thr Gly Leu Ala Leu Ala Phe Ser 
290 295 



<210> 479 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> FRXA00393 

<400> 479 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp He Gin Gly Ala Arg 

10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val He Ala Gly Ser Gly 

25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 307 
Leu Val Val Ala Trp Ala Leu He He Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 355 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa -gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 

90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gee ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 

105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 



694 



WO 01/00843 



PCI7IB00/00923 



etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga acg cag ttc ace caa ace ggt tec gtc age tgg gee ggt ttg gee 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 

170 175 180 

gec gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gee aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 

185 190 195 

aat att cgc gat att cca acc gat age aag ace gga aaa att ace etc 739 
Asn lie Arg Asp lie Pro Thr Asp Ser Lys Thr Gly Lys lie Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gee tgg 835 
lie Ser Thr Pro Phe lie Met Ser lie Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 883 
Pro Ala Leu lie Ala lie lie Val Phe Pro Leu Ala Leu Lys Ala Ala 

250 255 260 

ggg ccg ate cgc aac aac gec acc ggc aag gat etc ate ccg tea teg 931 
Gly Pro lie Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Ser Ser 

265 270 275 

get caa cag ggc gcg cca tgg cgt tgt ggg ccg tgc tea egg gee tgg 979 
Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagegtttag etaaaacget ttt 

1005 

His 



<210> 480 
<211> 294 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 480 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

He Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 

20 25 30 

He Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu He He Gly Val 
50 55 60 
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Asn Tyr Ala Asn 
65 

Arg Thr Gly Pro 



Lys Val Lys Ala 

100 

Gly Thr Ala Leu 
115 

lie Leu Cys Val 
130 

Tyr Gly Tyr Arg 
145 

Leu Val Ala Val 



Trp Ala Gly Leu 

180 

Val Asn Leu Ala 
195 

Gly Lys lie Thr 
210 



Asp Tyr Ser Asp 
70 

Leu Arg Leu Thr 
85 

Ala Ala Phe lie 



Ser Leu Leu Ser 

120 

Leu Gly Ala Trp 
135 

Gly Leu Gly Glu 
150 

Met Gly Thr Gin 
165 

Ala Ala Ala Val 



Asn Asn lie Arg 

200 

Leu Ala Val Arg 
215 



Gly lie Arg Gly 
75 

Gly Ser Gly Leu 
90 

Ser Phe Gly lie 
105 

Ala Trp Trp Leu 



Phe Tyr Thr Gly 

140 

lie Ala Val Phe 
155 

Phe Thr Gin Thr 
170 

Gly Val Gly Ser 
185 

Asp lie Pro Thr 



Leu Gly Asp Ala 

220 



Thr Asp Glu Asp 

80 

Ala Glu Pro Lys 
95 

Ala Gly Val Ala 
110 

lie Leu lie Gly 
125 

Gly Lys Asn Pro 



lie Phe Phe Gly 

160 

Gly Ser Val Ser 
175 

Met Ser Ala Gly 
190 

Asp Ser Lys Thr 
205 

Gly Ala Arg Lys 



Leu Phe Leu Ala 
225 

Ala Phe Val Ala 



Ala Leu Lys Ala 

260 

Leu lie Pro Ser 
275 

Cys Ser Arg Ala 
290 



Leu lie Ser Thr 
230 

Trp Pro Ala Leu 
245 

Ala Gly Pro lie 



Ser Ala Gin Gin 

280 

Trp His 



Pro Phe lie Met 
235 

lie Ala He He 
250 

Arg Asn Asn Ala 
265 

Gly Ala Pro Trp 



Ser He Cys Leu 

240 

Val Phe Pro Leu 
255 

Thr Gly Lys Asp 
270 

Arg Cys Gly Pro 
285 



<210> 481 
<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXS00446 



<400> 481 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 



696 




WO 01/00843 W W PCT/TOOO/00923 




etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 

10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 

25 30 35 



acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 
Thr Cys Ala Gin Gly Asp Glu Val He Phe Pro Trp Arg Ser Phe Glu 
40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gec act cct gtt gee att 
Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala He 
55 60 65 



aac cgc gcg gac gac acc cca gtt gec act gag gaa ate cac cgc cac 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He His Arg His 
135 140 145 



259 



307 



403 



ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gec gcg 355 

Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 

ate act gat aag acc cgc etc att ttc ate tgc aac ccc aac aat cct 

He Thr Asp Lys Thr Arg Leu He Phe He Cys Asn Pro Asn Asn Pro 

90 95 100 

teg ggc acc acc ate acc cag gcg cag ttt gat aat ttc atg gaa aag 
Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 

105 HO H5 



451 



gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 499 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 



547 



gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 
Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gec ttc gga aac gca gag ate ate gca gcg 643 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He He Ala Ala 

170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea -gca get cag gcg 691 
Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 

185 190 195 

gca gcg ctt gcg agt ttg aat tct gec gat gag ttg atg gaa egg gtg 739 
Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 787 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gee aat ttc gtc tgg ctg ccg ggc gag ggc gec get 835 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 
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gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att cgc gcg ttc 883 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 

250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gee gag gaa act gac aag 931 
Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 

265 270 275 

ctg ctg cgc gcg tgg gag gec ate aat get ggg tagtctttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
280 285 



tgc 



<210> 482 
<211> 288 
<212> PRT 

<213> Corynebacteriuxn glutamicum 
<400> 482 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 

20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala 
50 55 60 

Thr Pro Val Ala lie Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys 

85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp 

100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro -Val Ala Thr Glu 
130 135 140 

Glu lie His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 

165 170 175 

Glu lie lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn 

180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 



987 
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Leu Met Glu Arg 
210 

Ser Ala Leu Gly 
225 

Gly Glu Gly Ala 



Val He Arg Ala 

260 

Glu Glu Thr Asp 
275 



Val Glu Glu Thr 
215 

Ala Ala Pro Thr 
230 

Ala Glu Leu Ala 
245 

Phe Pro Glu Gly 



Lys Leu Leu Arg 

280 



Val Glu Lys Arg 

220 

Gin Ala Asn Phe 
235 

Ala Lys Leu Ala 
250 

Ala Arg He Ser 
265 

Ala Trp Glu Ala 



Asp Ala Val Val 



Val Trp Leu Pro 

240 

Glu His Gly He 
255 

Val Thr Asn Ala 
270 

lie Asn Ala Gly 
285 



<210> 483 

<211> 545 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1)..<522) 

<223> FRXA00446 

<400> 483 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 48 
Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gec act gag gaa ate 96 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 

20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 
His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gec ttc gga aac gca gag ate 192 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg <jtg aat tea gca 240 
He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gec gat gag ttg atg 288 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 

85 90 95 

gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 336 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 

100 105 110 

ctt ggt get gcg ccg acg cag gec aat ttc gtc tgg ctg ccg ggc gag 384 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 
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ggc gcc get gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att 432 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg ace aac gcc gag gaa 480 
Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 



act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 

165 170 

tagtctttgg cgttttgcgg tgc 



<210> 484 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 484 _ _ _ 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
1 5 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 

20 25 30 

His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 .40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 

85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 

100 105 HO 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His -Gly He Val He 
130 135 140 

Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 

165 170 



<210> 485 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 



522 



545 
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<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXS00618 

<400> 485 



163 



211 



259 



307 



gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 
y y Met Gin Met Leu Asp 

1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 

10 15 20 

act aac cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val He Glu Glu Ala 

25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 
Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val He Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn- Val He Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gee acc ttg gat cac ggg gat tat 
Gly Gly Phe Val Ala Ser Phe He Ala Thr Leu Asp His Gly Asp Tyr 

90 95 100 

gtg gca atg cct acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 
Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn He Leu Glu 

105 HO H5 

tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 
Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 
120 125 130 

ttc cag cca acc get caa atg ttg gag gaa ctg cca cac aag ccg aag 
Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 
135 140 145 - 

get gtt att gtc acc age cca gga aac cca acg ggc acc ate att gat 
Ala Val He Val Thr Ser Pro Gly Asn Pro Thr Gly Thr He He Asp 
150 155 160 165 

ccg gaa gag eta gag cgc ate gec aag tgg tgc gat gac aat gat get 
Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys Asp Asp Asn Asp Ala 

170 175 180 

gtt ctt ate tct gat gag gac tac cac ggc atg age ttt ggt cgt ccg 
Val Leu He Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 

185 190 195 



403 



451 



499 



547 



595 



643 



691 



ctg gca act gcg cat cag ttt tec aag aac gee ate gtg gtg ggt acc 739 
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Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly Thr 
200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 787 
Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie lie 
215 220 225 

gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct ctt 835 
Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser Leu 
230 235 240 245 

tec ttg tgt get cct gee ate ggg cag get gcg gga cgc gca gec ttc 883 
Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala Gly Arg Ala Ala Phe 

250 255 260 

act ttg gag get ggg gee gaa ctt gat gec cac gtt gaa gcg tat cgc 931 
Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 

265 270 275 

gag gee egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt ggc 979 
Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu He Gly Leu Gly 
280 285 290 

act ttc gec gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 
1027 

Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat gaa 
1075 

Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 

310 315 320 325 

gcg ggc gtg gee gtc gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 
1123 

Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 

330 335 340 

cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc att 
1171 

His Lys Trp He Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr He 

345 350 355 

gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 
1217 

Glu Gly Val Arg Lys He Gly Glu Phe He Lys Lys 
360 365 

taggttagtt teg 
1230 



<210> 486 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 486 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 
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Thr Leu Met Phe 

20 

Val lie Glu Glu 
35 

Thr Glu Val lie 
50 

His Ser Ala Thr 
65 

Thr Thr Gly Ser 



Asp His Gly Asp 

100 

Arg Asn lie Leu 
115 

Thr Ala Glu Thr 
130 

Pro His Lys Pro 
145 

Gly Thr lie lie 



Asp Asp Asn Asp 

180 

Ser Phe Gly Arg 
195 

lie Val Val Gly 
210 

Val Gly Trp lie 
225 

Leu Gin Ala Ser 



Gly Arg Ala Ala 

260 

Val Glu Ala Tyr 
275 

Glu lie Gly Leu 
290 

Trp Val Asp Val 
305 

Arg Leu Leu Asp 



Asp Pro Glu Glu 



Cys Ala Gly Gin 



Ala Glu lie Ala 

40 

Gly Asp Arg Glu 
55 

Tyr Asp Val Asp 
70 

Ser Gly Gly Phe 
85 

Tyr Val Ala Met 



Glu Ser Leu Gly 

120 

Arg Phe Gin Pro 
135 

Lys Ala Val lie 
150 

Asp Pro Glu Glu 
165 

Ala Val Leu lie 



Pro Leu Ala Thr 

200 

Thr Leu Ser Lys 
215 

lie Val Pro Asp 
230 

Leu Ser Leu Cys 
245 

Phe Thr Leu Glu 



Arg Glu Ala Arg 

280 

Gly Thr Phe Ala 
295 

Ser Ala Tyr Thr 
310 

Glu Ala Gly Val 
325 

Gly His Lys Trp 



Pro Ser Thr Gly 
25 

Leu Arg Ser Gly 



Phe Arg Glu Arg 

60 

Thr Asn Pro Asp 
75 

Val Ala Ser Phe 
90 

Pro Thr Pro Gly 
105 

Ala Lys Val Leu 



Thr Ala Gin Met 

140 

Val Thr Ser Pro 
155 

Leu Glu Arg lie 
170 

Ser Asp Glu Asp 
185 

Ala His Gin Phe 



Tyr Phe Ser Met 

220 

Glu Leu Val Thr 
235 

Ala Pro Ala lie 
250 

Ala Gly Ala Glu 
265 

Glu Val Phe Val 



Asp Pro Asp Gly 

300 

Asp Asp Ser Glu 
315 

Ala Val Ala Pro 
330 

lie Arg Leu Ser 



Ala Pro Glu Ala 
30 

Pro Leu Gly Tyr 
45 

lie Ala Asp Trp 



Asn Val lie Val 

80 

lie Ala Thr Leu 
95 

Tyr Pro Ala Tyr 
110 

Asn Leu Arg Cys 
125 

Leu Glu Glu Leu 



Gly Asn Pro Thr 

160 

Ala Lys Trp Cys 
175 

Tyr His Gly Met 
190 

Ser Lys Asn Ala 
205 

Thr Gly Trp Arg 



Pro lie Glu Asn 

240 

Gly Gin Ala Ala 
255 

Leu Asp Ala His 
270 

Asp Lys Leu Pro 
285 

Gly Leu Tyr Leu 



Glu Trp Ala Leu 

320 

Gly Val Asp Phe 
335 

Leu Cys Ala Ser 
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340 



345 



350 



Lys Glu Asp Thr lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys 
355 360 365 



Lys 



<210> 487 

<211> 657 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> FRXA00618 

<400> 487 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 

ccg ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly 

10 15 20 

ace ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie 

25 30 35 

ate gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct 259 
lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser 
40 45 50 

ctt tec ttg tgt get cct gec ate ggg cag get gcg gga cgc gca gee 307 
Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala 
55 60 65 

ttc act ttg gag get ggg gee gaa ctt gat gec cac gtt gaa gcg tat 355 
Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 
70 75 80 85 

cgc gag gee egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt 403 
Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu 

90 95 100 

ggc act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 
Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 

105 110 115 

tct gca tac ace gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 499 
Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 
120 125 130 

gaa gcg ggc gtg gee gtc gcg ccg ggt gtt gat ttt gat cct gag gaa 547 
Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 
135 140 145 
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ggc cac aag tgg att cgt ttg age ctg 
Gly His Lys Trp lie Arg Leu Ser Leu 
150 155 

att gaa ggt gtg cgc aaa ate gga gaa 
lie Glu Gly Val Arg Lys lie Gly Glu 

170 

taggttagtt teg 



tgc gcg tea aag gaa gac acc 595 
Cys Ala Ser Lys Glu Asp Thr 
160 165 

ttc ate aaa aaa tagcagegae 644 

Phe lie Lys Lys 

175 

657 



<210> 488 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
15 10 15 

Ala lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 

20 25 30 

Arg Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro He Glu 
35 40 45 

Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala 
50 55 60 

Ala Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala 
65 70 75 80 

His Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu 

85 90 95 

Pro Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr 

100 105 110 

Leu Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala 
115 120 125 



Leu Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp 
130 135 140 

Phe Asp Pro Glu Glu Gly His Lys Trp He Arg Leu Ser Leu Cys Ala 
145 150 155 - 160 

Ser Lys Glu Asp Thr He Glu Gly Val Arg Lys He Gly Glu Phe He 

165 170 175 

Lys Lys 



<210> 489 
<211> 385 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 



705 



WO 01/00843 



PCT7IB00/00923 



<221> CDS 

<222> (101) . . (385) 

<223> FRXA00627 

<400> 489 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 

10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 

25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 259 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gec gat tgg cac tct get act tat 307 
Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gee acc 385 
Gly Gly Phe Val Ala Ser Phe lie Ala Thr 

90 95 



<210> 490 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 490 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 

20 25 - 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val He Gly Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe He Ala Thr 

85 90 95 



706 





WO 01/00843 W W PCT/IB00/00923 



<210> 491 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXS01105 

<400> 491 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 

10 15 20 



ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 

25 30 35 



gat aag ate gec acc gag ctg aac cgc tac cca gag cgc gat get gtg 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 



211 



cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gee acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 



307 



gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 355 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gec aat ggt tec aat gaa att 403 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 

90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 

105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg lie Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 
Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 

170 175 180 
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gat gtt gag cgc ate ate aac gtt gec cca ggc ate gtg ate gtg gat 691 
Asp Val Glu Arg lie lie Asn Val Ala Pro Gly lie Val lie Val Asp 

185 190 195 

gaa get tat gcg gaa ttc tec cca tea cct tea gca ace act ctt ctg 739 
Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc ace atg agt aag get 787 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 835 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gac gec gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 
Phe lie Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 

250 255 260 

ctg age caa gca gec gca ate gta gcg ctg cgt cac tec get gac acg 931 
Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg His Ser Ala Asp Thr 

265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 
1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 
1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 

310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 
1123 

Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly lie Ala Gly His Leu 

330 335 340 

cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 
1171 

Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 

345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 
1218 

Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 

tga 
1221 



<210> 492 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 492 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 

20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 

85 90 95 

Gly Ser Asn Glu lie Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 

100 105 110 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe lie Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg lie Asp Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys 
145 150 155 160 

Gin Pro Asp lie Val Phe Val Thr Thr Pro Asn Asn. Pro Thr Gly Asp 

165 170 175 

Val Thr Ser Leu Asp Asp Val Glu Arg lie lie Asn Val Ala Pro Gly 

180 185 190 

lie Val lie Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 
195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 

Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
225 230 235 240 

Val Ala Asn Pro Ala Phe lie Asp Ala Val Met Leu Val Arg Leu Pro 

245 250 255 

Tyr His Leu Ser Ala Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg 

260 265 270 

His Ser Ala Asp Thr Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg 
275 280 285 

Val Arg Val Ala Ala Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro 
290 295 300 

Ser Glu Ser Asn Phe Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala 
305 310 315 320 
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Ala Trp Gin Ala 



lie Ala Gly His 

340 

Ala Phe Leu Asp 
355 



Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 

360 



Gly Val Leu He 
330 

He Gly Val Pro 
345 

He He Lys Leu 



Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 



<210> 493 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1729) 
<223> RXS02315 

<400> 493 

cgtttggaaa cgcttgctgc cagcaaagat aggcgtgatt ggtggtttga gcgcgtgcgt 60 

gaatcgtatc cgtacctgga gacgatctag actgttgtgc atg tec age acg cca 115 

Met Ser Ser Thr Pro 

1 5 

get caa gat ctt gec cgc gee gtt att gat tec etc gca cca cac gtc 163 

Ala Gin Asp Leu Ala Arg Ala Val He Asp Ser Leu Ala Pro His Val 

10 15 20 

act gac gtg gtg tta tgc cca gga tec agg aac tea ccg ttg teg ctt 211 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn Ser Pro Leu Ser Leu 

25 30 35 

gag ttg ctg gcg egg cag gat ctg cgt gtc cat gtg cgt ate gac gag 259 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His Val Arg He Asp Glu 
40 45 50 

cgc age gee tea ttt ttg gcg ctg tec eta gcg cgt ace cag gee egg 307 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala Arg Thr Gin Ala Arg 
55 60 65 

ccg gtg get gtg gtg atg acc tec ggc acg get gta get aac tgc ctg 355 
Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 
70 75 80 _ 85 

cct get gtt get gaa get gcg cat gee cat ate ccg ttg att gtg etc 403 
Pro Ala Val Ala Glu Ala Ala His Ala His He Pro Leu He Val Leu 

90 95 100 

tct get gac cgt cct gca cat ttg gtg gga acg ggg gcg age caa acg 451 
Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 

105 110 115 

att aac cag acc ggt att ttt ggt gat ctt gca ccg acg gtc ggt ate 499 
He Asn Gin Thr Gly He Phe Gly Asp Leu Ala Pro Thr Val Gly He 
120 125 130 

act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 547 
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Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 
135 140 145 

get tec cag att ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 
Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala Leu Asp Val Pro Leu 
150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 
Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 

170 175 180 

tgg acg cat cgc tgg ate aac cac ggt gag gtg ace gtg gac ctg ggg 691 
Trp Thr His Arg Trp lie Asn His Gly Glu Val Thr Val Asp Leu Gly 

185 190 195 

gag cac acc etc gtg att gec ggt gat gaa gca tgg gaa gtg gaa ggg 739 
Glu His Thr Leu Val lie Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 
200 205 210 

ctg gaa gat gtg ccc acc ate get gaa cct act gca cca aag cct tat 787 
Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr Ala Pro Lys Pro Tyr 
215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 835 
Asn Pro Val His Pro Leu Ala Ala Glu lie Leu Leu Lys Glu Gin Val 
230 235 240 245 

tec gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 883 
Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val lie Val 

250 255. 260 

gtg gga cac ccc acg ctg cac cgc gga gtg ttg aag ttg atg tea gat 931 
Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 

265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc acc gat ate ate act gat 979 
Pro Gly lie Lys Leu Thr Val Leu Ser Arg Thr Asp lie lie Thr Asp 
280 285 290 

ccc ggc cgc cat gee gat cag gtg ggc age aca gtg aaa gtc acc ggc 
1027 

Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 
295 300 305 

acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 
1075 

Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser Ala -Ala Ser Glu Leu 
310 315 320 325 

gcg gee gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 
1123 

Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 

330 335 340 

acc ggc etc cat gtt gee gca gee gtg gcg gat acc tta ggc acc ggc 
1171 

Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 

345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 
1219 
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Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie Arg Asp Leu Ser Leu 
360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 
1267 

Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 
375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 
1315 

Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie Gly Thr Ser Leu Ala 

390 395 400 405 

gtg cag tec cgc cac ccc gat gaa ate cgc gcg cca cgc act gtg gec 
1363 

Val Gin Ser Arg His Pro Asp Glu lie Arg Ala Pro Arg Thr Val Ala 

410 415 420 

ctt ctg ggc gat ctg teg ttc ctt cac gat att ggc gga ctg etc ate 
1411 

Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie Gly Gly Leu Leu lie 

425 430 435 

ggc cct gat gaa cca cgc cca gaa aac etc acc ate gtg gtc tec aac 
1459 

Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr lie Val Val Ser Asn 
440 445 450 

gac aac ggt ggc gga ate ttc gaa etc eta gaa acc ggc gca gat ggt 
1507 

Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 
455 460 465 

etc cgc ccc aac ttc gag cgt get ttc ggt acc cca cac gac gcg tec 
1555 

Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 

470 475 480 485 

ate gcg gat etc tgc gca ggc tac ggc att gaa cac caa gtg gta gac 
1603 

lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu His Gin Val Val Asp 

490 495 500 

aac etc caa gac etc ate ate gcg eta gtt gat acc acc gaa gta tec 
1651 

Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp Thr Thr Glu Val Ser 

505 510 - 515 

gga ttc acc att att gaa get teg acc gtc cga gat acc cgc cgt gca 
1699 

Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 
520 525 530 

caa cag caa get etc atg gac acg gtg cac taaatggagt ggtaccaagt 
1749 

Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 

gcg 
1752 
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<210> 494 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
15 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 

20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg lie Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His lie 

85 90 95 

Pro Leu lie Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 

100 105 110 

Gly Ala Ser Gin Thr lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly lie Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 

165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp lie Asn His Gly Glu Val 

180 185 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val lie Ala Gly Asp Glu Ala 
195 200 205 

Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr lie -Ala Glu Pro Thr 
210 215 220 

Ala Pro Lys Pro Tyr Asn Pro Val His Pro Leu Ala Ala Glu lie Leu 
225 230 235 240 

Leu Lys Glu Gin Val Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro 

245 250 255 

Asp His Val He Val Val Gly His Pro Thr Leu His Arg Gly Val Leu 

260 265 270 

Lys Leu Met Ser Asp Pro Gly He Lys Leu Thr Val Leu Ser Arg Thr 
275 280 285 
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Asp lie lie Thr Asp 
290 

Val Lys Val Thr Gly 
305 

Ala Ala Ser Glu Leu 

325 

Gin Glu Phe Gly Phe 

340 

Thr Leu Gly Thr Gly 
355 

Arg Asp Leu Ser Leu 
370 

Ser Pro Arg Gly Val 
385 

Gly Thr Ser Leu Ala 

405 

Pro Arg Thr Val Ala 

420 

Gly Gly Leu Leu lie 
435 

lie Val Val Ser Asn 
450 

Thr Gly Ala Asp Gly 
465 

Pro His Asp Ala Ser 

485 

His Gin Val Val Asp 

500 

Thr Thr Glu Val Ser 
515 

Asp Thr Arg Arg Ala 
530 



Pro Gly Arg His Ala Asp 
295 

Thr Gin Glu Lys Gin Trp 
310 315 

Ala Ala Asp Gly Val Arg 

330 

Thr Gly Leu His Val Ala 

345 

Asp Thr Leu Phe Ala Ala 
360 

Val Gly Met Pro Phe Asp 
375 



Ala Gly lie Asp Gly Ser 
390 395 

Val Gin Ser Arg His Pro 

410 

Leu Leu Gly Asp Leu Ser 

425 

Gly Pro Asp Glu Pro Arg 
440 

Asp Asn Gly Gly Gly lie 
455 



Leu Arg Pro Asn Phe Glu 
470 475 

lie Ala Asp Leu Cys Ala 

490 

Asn Leu Gin Asp Leu lie 

505 

Gly Phe Thr lie lie Glu 
520 

Gin Gin Gin Ala Leu Met 
535 



Gin Val Gly Ser Thr 
300 

Leu Lys lie Cys Ser 

320 

Asp Val Leu Asp Asn 

335 

Ala Ala Val Ala Asp 
350 

Ala Ser Asn Ser lie 
365 

Gly Val Asp Thr Phe 
380 



Val Ala Gin Ala He 

400 

Asp Glu He Arg Ala 

415 

Phe Leu His Asp He 
430 

Pro Glu Asn Leu Thr 
445 

Phe Glu Leu Leu Glu 
460 

Arg Ala Phe Gly Thr 

480 

Gly Tyr Gly He Glu 

495 

He Ala Leu Val Asp 
510 

Ala Ser Thr Val Arg 
525 

Asp Thr Val His 
540 - 



<210> 495 
<211> 1434 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXS02550 

<400> 495 

gatcttaggc agccgtggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 60 
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tagctttcaa ctacgcacac aaagtggcaa cattgagcgg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 
1 5 

cgc aaa acc tct aag acc acc gac acc gcc aac aag get gtg ggc gcg 163 
Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 

10 15 20 

gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate ttc gat 211 
Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 

25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 259 
Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 

gcc gcg gag gcg gaa cgc atg gag ctt gat ggg cat aac ate tta aag 307 
Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn lie Leu Lys 
55 60 65 

etc aac acg gga aat cca gcc gtg ttc gga ttc gat gcc ccc gac gtg 355 
Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 
70 75 80 85 

att atg cgt gac atg ate gcc aac ctt cca act tec caa ggg tat tec 403 
lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 

90 95 100 

acc tec aaa ggc att att ccg gcc egg cga gca gtg gtc acc cgc tac 451 
Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 

105 110 115 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 499 
Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 

ggc aac ggt gtc tea gaa eta ate acc atg acc acc caa gca etc etc 547 
Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ctt ate ccc gca ccg gac tac cca ctg tgg 595 
Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro Asp Tyr Pro Leu Trp 
150 155 160 165 

act gcc gca acc tec ctg get ggt ggt aag cct gtg cac tac etc tgt 643 
Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 

170 175 180 

gat gag gaa gat gac tgg aac cca tec ate gaa gac ate aag tec aaa 691 
Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu Asp lie Lys Ser Lys 

185 190 195 

ate tea gag aaa acc aaa get att gtg gtg ate aac ccc aac aac ccc 739 
lie Ser Glu Lys Thr Lys Ala lie Val Val lie Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 787 
Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin lie Val Glu He 
215 220 225 
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gca cgc gag cat gac ctg ctg att ttg gcc gat gaa ate tac gac cgc 835 
Ala Arg Glu His Asp Leu Leu lie Leu Ala Asp Glu lie Tyr Asp Arg 
230 235 240 245 

att etc tac gat gat gcc gag cac ate age ctg gca ace ctt gca cca 883 
lie Leu Tyr Asp Asp Ala Glu His He Ser Leu Ala Thr Leu Ala Pro 

250 255 260 

gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gtc 931 
Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 

265 270 275 

gca gga tac cga get ggc tgg atg gta ttg act gga cca aag caa tac 979 
Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr Gly Pro Lys Gin Tyr 
280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act cga etc 
1027 

Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 
295 300 305 

tgc cca aat gtc cca get cag cac get att cag gta get ctg ggt gga 
1075 

Cys Pro Asn Val Pro Ala Gin His Ala He Gin Val Ala Leu Gly Gly 
310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc cga etc ctg gaa 
1123 

Arg Gin Ser He Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 

330 . 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gtc age 
1171 

Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu He Pro Gly Val Ser 

345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg ttc ccc aag etc gac ccc 
1219 

Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 
360 365 370 

aac gtg tac gaa ate cac gac gac ace caa etc atg ctg gat ctt etc 
1267 

Asn Val Tyr Glu He His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 

cgt gcc gag aaa ate etc atg gtt cag ggc act ggc -ttc aac tgg cca 
1315 

Arg Ala Glu Lys He Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 
390 395 400 405 

cat cac gat cac ttc cga gtg gtc ace ctg cca tgg gca tec cag tta 
1363 

His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 

410 415 420 

gaa aac gca att gag cgc ctg ggt aac ttc ctg tec act tac aag cag 
1411 

Glu Asn Ala He Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 

425 430 435 
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tagtagttgt taggattcac cac 
1434 



<210> 496 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 496 
Val Thr Thr Asp 
1 

Lys Ala Val Gly 

20 



Arg Arg lie Phe 
35 

lie Arg Gly Pro 
50 

His Asn lie Leu 
65 

Asp Ala Pro Asp 



Ser Gin Gly Tyr 

100 

Val Val Thr Arg 
115 

Asp Asp Val Phe 
130 

Thr Gin Ala Leu 
145 

Asp Tyr Pro Leu 



Val His Tyr Leu 

180 

Asp lie Lys Ser 
195 

Asn Pro Asn Asn 
210 

Gin lie Val Glu 
225 

Glu lie Tyr Asp 



Ala Thr Leu Ala 

260 



Lys Arg Lys Thr 
5 

Ala Asp Gin Ala 



Asp Gin Ser Glu 

40 

Val Ala Ala Glu 
55 

Lys Leu Asn Thr 
70 

Val lie Met Arg 
85 

Ser Thr Ser Lys 



Tyr Glu Val Val 

120 

Leu Gly Asn Gly 
135 

Leu Asn Asp Gly 
150 

Trp Thr Ala Ala 
165 

Cys Asp Glu Glu 



Lys lie Ser Glu 

200 

Pro Thr Gly Ala 
215 

lie Ala Arg Glu 
230 

Arg lie Leu Tyr 
245 

Pro Asp Leu Leu 



Ser Lys Thr Thr 
10 

Ala Arg Pro Thr 
25 

Lys Met Lys Asp 



Ala Glu Arg Met 

60 

Gly Asn Pro Ala 
75 

Asp Met lie Ala 
90 

Gly lie lie Pro 
105 

Pro Gly Phe Pro 



Val Ser Glu Leu 

140 

Asp Glu Val Leu 
155 

Thr Ser Leu Ala 
170 

Asp Asp Trp Asn 
185 

Lys Thr Lys Ala 



Val Tyr Pro Arg 

220 

His Asp Leu Leu 
235 

Asp Asp Ala Glu 
250 

Cys lie Thr Tyr 
265 



Asp Thr Ala Asn 
15 

Arg Arg Thr Thr 
30 

Val Leu Tyr Glu 
45 

Glu Leu Asp Gly 



Val Phe Gly Phe 

80 

Asn Leu Pro Thr 
95 

Ala Arg Arg Ala 
110 

His Phe Asp Val 
125 

lie Thr Met Thr 



lie Pro Ala Pro 

160 

Gly Gly Lys Pro 
175 

Pro Ser lie Glu 
190 

-lie Val Val lie 
205 

Arg Val Leu Glu 



lie Leu Ala Asp 

240 

His lie Ser Leu 
255 

Asn Gly Leu Ser 
270 
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Lys Ala Tyr Arg Val Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr 
275 280 285 

Gly Pro Lys Gin Tyr Ala Arg Gly Phe lie Glu Gly Leu Glu Leu Leu 
290 295 300 

Ala Gly Thr Arg Leu Cys Pro Asn Val Pro Ala Gin His Ala lie Gin 
305 310 315 320 

Val Ala Leu Gly Gly Arg Gin Ser lie Tyr Asp Leu Thr Gly Glu His 

325 330 335 

Gly Arg Leu Leu Glu Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu 

340 345 350 

lie Pro Gly Val Ser Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe 
355 360 365 

Pro Lys Leu Asp Pro Asn Val Tyr Glu lie His Asp Asp Thr Gin Leu 
370 375 380 

Met Leu Asp Leu Leu Arg Ala Glu Lys lie Leu Met Val Gin Gly Thr 
385 390 395 400 

Gly Phe Asn Trp Pro His His Asp His Phe Arg Val Val Thr Leu Pro 

405 410 415 

Trp Ala Ser Gin Leu Glu Asn Ala lie Glu Arg Leu Gly Asn Phe Leu 

420 425 430 

Ser Thr Tyr Lys Gin 
435 



<210> 497 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXS02319 

<400> 497 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 

agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 115 

Met Ser Asn Tyr Ser 
1 5 

ace gac aac cct ttt gat ccc ace caa tgg gee ace gtt cca ggt ttt 163 
Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 

10 15 20 

gaa gaa ttc ace gac ate ace tac cac cgc cac gtg ggc acc acc cgc 211 
Glu Glu Phe Thr Asp lie Thr Tyr His Arg His Val Gly Thr Thr Arg 

25 30 35 

gee gat ggc ate gtg cgc ate gee ttc gac cgc ccc gaa gtt cgc aat 259 
Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg Pro Glu Val Arg Asn 
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40 45 50 

get ttc cgc ccc cac acc gtc gac gag ctt tac caa gec etc gac cac 307 

Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 

gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 355 
Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu Leu Thr Gly Asn Gly 
70 75 80 85 

ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 403 

Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 

90 95 100 

cgc ate cgc ggg cgc tec ggc tac caa tac gee acc gaa cac gcg cgc 451 

Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 

105 110 115 

gac gat gee acc get gat gtc ttc acg gta gat att gee cgc acc aaa 499 

Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp lie Ala Arg Thr Lys 
120 125 130 

gtt gaa ggc gga cgc etc cac att ttg gaa gtc caa cgc etc ate cgc 547 

Val Glu Gly Gly Arg Leu His lie Leu Glu Val Gin Arg Leu lie Arg 
135 140 145 

acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gee ggc 595 

Thr Met Pro Lys Val Val lie Ala Val Val Asn Gly Trp Ala Ala Gly 

150 155 160 165 

ggt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 643 

Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr lie Ala Ser Arg 

170 175 180 

caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 

Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 

185 190 195 

get ggc tac ggc tec gee tac eta gcg aaa atg gtc gga cag aaa aac 739 

Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 
200 205 210 

gee cgc gaa ate ttc ttc etc gga cgc acc tac gac gee gaa cgc atg 787 

Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 
215 220 225 

caa caa atg ggc gca gtc aac ate gtg gee gac cac -ggc gac eta gaa 835 

Gin Gin Met Gly Ala Val Asn lie Val Ala Asp His Gly Asp Leu Glu 

230 235 240 245 

aaa gaa gec ate caa gca gec cgc gaa ate aac acc aaa tec ccc acc 883 

Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn Thr Lys Ser Pro Thr 

250 255 260 

ggg caa cgc atg ctg aaa ttc gec ttc aat etc acc gac gat ggc etc 931 

Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 

265 270 275 

atg gga caa caa gtc ttc gee ggc gaa gee acc cgc ctg gee tac atg 97 9 

Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 
280 285 290 
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acg gat gaa gcc gta gag ggt aag 
1027 

Thr Asp Glu Ala Val Glu Gly Lys 
295 300 

ccc aac tgg aat gaa ttc cct tac 
1077 

Pro Asn Trp Asn Glu Phe Pro Tyr 
310 315 



aaa 
1080 



gaa gca ttc eta gaa aag cgc gaa 

Glu Ala Phe Leu Glu Lys Arg Glu 

305 

tac tac tagtgagttc atggggtcct 
Tyr Tyr 



<210> 498 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
15 10 15 

Thr Val Pro Gly Phe Glu Glu Phe Thr Asp lie Thr Tyr His Arg His 

20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 

Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu 
65 70 75 80 

Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 

85 90 95 

Ser Gly Gly Asp Gin Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 

100 105 110 

Thr Glu His Ala Arg Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp 
115 120 125 

lie Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His lie Leu Glu Val 
130 135 140 - 

Gin Arg Leu lie Arg Thr Met Pro Lys Val Val He Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 

165 170 175 

Thr He Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 

180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu He Phe Phe Leu Gly Arg Thr Tyr 
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210 215 220 

Asp Ala Glu Arg Met Gin Gin Met Gly Ala Val Asn He Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala He Gin Ala Ala Arg Glu He Asn 

245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 

260 265 270 

Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 

Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 
290 295 300 

Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
305 310 315 



<210> 499 
<211> 384 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (101) . . (361) 
<223> RXS02908 
• 

<400> 499 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 
1 5 

gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 163 
Glu Val Leu Glu Arg Ala He Ala Asp He Lys Gly Val Thr Ala Ala 

10 15 20 

tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 211 
Cys Val Val Gly He Pro Asp Pro Arg Leu Gly Gin Ala He Val Ala 

25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att -gaa ggc etc gac 259 
Ala Tyr Ser Gly Ser He Ser Pro Ser Glu Val He Glu Gly Leu Asp 
40 45 50 

gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 307 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 

ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 355 
Leu Pro Ser He Gly Pro Gly Lys Ala Asp Arg Arg Ala He Ala Lys 
70 75 80 85 

ctg ttt tagtcttcat tettgetgge tgc 384 
Leu Phe 
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<210> 500 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys 
15 10 15 

Gly Val Thr Ala Ala Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly 

20 25 30 

Gin Ala lie Val Ala Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val 
35 40 45 

lie Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala lie Ala Lys Leu Phe 

85 



<210> 501 
<211> 775 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXS03003 

<400> 501 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 60 

caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 115 

Met Thr Ser Arg Thr 
1 5 

ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 163 
Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 

10 15 - 20 

gca aaa gee aaa get gcg tct cac ccg gat ggg ate gtg aat ctt tct 211 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly lie Val Asn Leu Ser 

25 30 35 

gtt ggc act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 259 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser lie Gin lie Ala Leu 
40 45 50 

gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate ggc acc ccg 307 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr lie Gly Thr Pro 
55 60 65 

gaa etc cgc gca gee ate agg ggc gcg ctt gag egg cgc tac aac atg 355 
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Glu Leu Arg Ala Ala lie Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 

aca aag ctt gtc gac gcc tec etc etc ccc gtc gtg ggt ace aag gag 403 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val Gly Thr Lys Glu 

90 95 100 

gca att gcc ctt ctt cca ttc gcg ttg ggt att tec ggc ace gtt gtc 451 
Ala lie Ala Leu Leu Pro Phe Ala Leu Gly lie Ser Gly Thr Val Val 

105 110 115 

ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gcc gca 499 
lie Pro Glu lie Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 

gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 547 
Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 

ate ccg teg atg atg ttt ate aac tea cca tec aac ccc aca ggc aag 595 
lie Pro Ser Met Met Phe lie Asn Ser Pro Ser Asn Pro Thr Gly Lys 
150 155 160 165 

gtt ctg ggc ate cca cac ttg cgc aag gtt gtg aag tgg gcg cag gaa 643 
Val Leu Gly lie Pro His Leu Arg Lys Val Val Lys Trp Ala Gin Glu 

170 175 180 

aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 691 
Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 

185 190 195 

gac gat gaa aac cca ccg ate tea att ttg gat cca cgt gtc tgc gat 739 
Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac acc aac ttg ate gcc att cac teg ctg 775 
Gly Asp His Thr Asn Leu lie Ala He His Ser Leu 
215 220 225 



<210> 502 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Ser Arg Thr Pro Leu Val Ser Val Leu Pro -Asp Phe Pro Trp 
15 10 15 

Asp Ser Leu Ala Ser Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly 

20 25 30 

He Val Asn Leu Ser Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser 
35 40 45 

He Gin He Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr He Gly Thr Pro Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu 
65 70 75 80 



723 



WO 01/00843 



PCT/IBOO/00923 



Arg Arg Tyr Asn Met 

85 

Val Gly Thr Lys Glu 

100 

Ser Gly Thr Val Val 
115 

Ala Val Val Ala Ala 
130 

Lys Leu Gly Pro Gin 
145 

Asn Pro Thr Gly Lys 

165 

Lys Trp Ala Gin Glu 

180 

Leu Gly Leu Gly Trp 
195 

Pro Arg val Cys Asp 
210 

Leu 
225 



Thr Lys Leu Val Asp Ala 

90 

Ala lie Ala Leu Leu Pro 

105 

lie Pro Glu lie Ala Tyr 
120 

Gly Cys Thr Val Leu Arg 
135 

lie Pro Ser Met Met Phe 
150 155 

Val Leu Gly lie Pro His 

170 

Asn Asn Val lie Leu Ala 

185 

Asp Asp Glu Asn Pro Pro 
200 

Gly Asp His Thr Asn Leu 
215 



Ser Leu Leu Pro Val 

95 

Phe Ala Leu Gly lie 
110 

Pro Thr Tyr Glu Val 
125 

Ser Asp Ser Leu Phe 
140 

lie Asn Ser Pro Ser 

160 

Leu Arg Lys Val Val 

175 

Ala Asp Glu Cys Tyr 
190 

lie Ser lie Leu Asp 
205 

lie Ala He His Ser 
220 



<210> 503 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXS03026 

<400> 503 

gttggcggcg cagtatcgtg aggtgcggga cctcgagcgg ggaatcccaa actagcatcc 60 

cgaactagcc ccccaacaac aattagaaat ggaacctaaa atg cct gga aaa att 115 

Met Pro Gly Lys He 

1 5 

etc ctt etc aac ggc cca aac ctg aac atg ctg ggc aaa cgc gag cct 163 

Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu Gly Lys Arg Glu Pro 

10 15 20 

gac att tac gga cac gac acc ttg gaa gac gtc gtc gcg ctg gca acc 211 
Asp He Tyr Gly His Asp Thr Leu Glu Asp Val Val Ala Leu Ala Thr 

25 30 35 

get gag get gcg aaa cac ggc ctt gag gtt gag gcg ctg cag age aat 259 
Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu Ala Leu Gin Ser Asn 
40 45 50 

cac caa ggt gag eta ate gat gcg ctg cac aac get cgc ggg acc cac 307 
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His Gin Gly Glu Leu lie Asp Ala Leu His Asn Ala Arg Gly Thr His 
55 60 65 

ate ggt tgc gtg att aac ccc ggc ggc ctg act aca ctt egg tgg cgc 355 
lie Gly Cys Val lie Asn Pro Gly Gly Leu Thr Thr Leu Arg Trp Arg 
70 75 80 85 

ttt tgg atg ctg tgaaggcgtc tgagcttcct ace 390 
Phe Trp Met Leu 



<210> 504 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 504 

Met Pro Gly Lys lie Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu 
15 10 15 

Gly Lys Arg Glu Pro Asp lie Tyr Gly His Asp Thr Leu Glu Asp Val 

20 25 30 

Val Ala Leu Ala Thr Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu 
35 40 45 

Ala Leu Gin Ser Asn His Gin Gly Glu Leu lie Asp Ala Leu His Asn 
50 55 60 

Ala Arg Gly Thr His lie Gly Cys Val lie Asn Pro Gly Gly Leu Thr 
65 70 75 80 

Thr Leu Arg Trp Arg Phe Trp Met Leu 

85 



<210> 505 

<211> 621 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 

<400> 505 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gee ace gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie He Gly Asp Asn 

10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 

25 30 35 
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ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gcc etc 259 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val lie Val Asn Gly Ala 

90 95 100 

att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gcc 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 

105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr- Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 506 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 506 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 

20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 

85 90 95 
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lie Val Asn Gly Ala lie Arg Asp Ser Ala Val lie Gly Thr Met Thr 

100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser lie Gly Gly lie Asp Phe 
130 135 140 

lie Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr 
145 150 155 160 

Glu Ala Pro lie Lys Gin 

165 



<210> 507 
<211> 3075 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 

<400> 507 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 

ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 

10 15 20 

gec gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 

25 30 35 

acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie lie Gly Ala Pro Leu 
40 45 50 

ctg aca egg atg atg ctg tec tct gag gga caa gtc -aac gtg gtc atg 307 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tec acg gec ttt gcg tat tgg ctg ctg cca cag att ttc ttc tac ggc 355 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin lie Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gec ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 403 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 

90 95 100 

ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val lie Thr Leu Thr Val 

105 110 115 
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ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 499 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 

gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
Val Gly lie Phe Asp Pro Gin lie lie Phe Leu Gly Val Gly Thr Thr 
135 140 145 

ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu lie Met lie Pro Tyr Leu Arg Arg 
150 155 160 165 

gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 643 
Ala Gly lie Asp Met Arg Pro Leu Trp Gly lie Asp Ala Arg Leu Lys 

170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 691 
Gin Phe Gly Gly Met Ala Met Ala lie lie Val Tyr Val Ala lie Ser 

185 190 195 

cag ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 739 
Gin Phe Gly Tyr lie lie Thr Thr Arg lie Ala Ser lie Ala Asp Asp 
200 205 210 

get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 787 
Ala Ala Pro Phe lie Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 835 
Tyr Gly lie lie Gly Val Thr Leu Leu Thr Ala lie Met Pro Arg Leu 
230 235 240 245 

tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tct gac ctt 883 
Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 

250 255 260 

cag ttg ggt tec aag eta acc ttc ate gca ctg ate ccc ate gtg gtg 931 
Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu lie Pro lie Val Val 

265 270 275 

ttc ttc acc gec ttc ggt gtc cct att gee aat ggc ctt ttt gee tac 979 
Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gee aac gec gee aac ate ctt ggt tgg act ctg age 
1027 

Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tct get ttc acg ctg att cct tac get ttg gtg ctg eta cat ctg 
1075 

Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat gcg cgt gaa gag gtc tgg acc cca acc ttc ate ate 
1123 

Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe lie lie 

330 335 340 
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gcc ggc ate acc gec acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 
1171 

Ala Gly lie Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 

345 350 355 

ctg teg age tec ccg gag cgt gtg gtg gtg ctt ctt ggt gcg gcc aac 
1219 

Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 
360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 
1267 

Gly Phe Ser Phe lie Thr Gly Ala Val lie Gly Ala Tyr Leu Leu Arg 
375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tct ttg get aaa acc tec ctg 
1315 

Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 

390 395 400 405 

tgg gcg ttg ggc tct gcg gcg gtt ggt gca gca gca gca tgg gcg ttg 
1363 

Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 

410 415 420 

ggg tgg ctg att caa gcc gtc gtg ggc gat ttc ttg ctg ggc act eta 
1411 

Gly Trp Leu lie Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 

425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 
1459 

Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 

ate ttc gtc acc ggc ate gtg ttg tea cgt tct ggt ttg ccg gag gtc 
1507 

lie Phe Val Thr Gly lie Val Leu Ser Arg Ser Gly Leu Pro Glu Val 
455 460 465 

caa aac ttg ggc cag gca ctg acc cgc ate cca ggt ttg age egg ttt 
1555 

Gin Asn Leu Gly Gin Ala Leu Thr Arg lie Pro Gly Leu Ser Arg Phe 

470 475 480 485 

att cgc ccg aat acc aag ate tct ttg gat gtc ggc gaa gtc tec gag 
1603 

lie Arg Pro Asn Thr Lys lie Ser Leu Asp Val Gly Glu Val Ser Glu 

490 495 500 

cag gat ttc tec acc cag ctg gtc gcg cca age gag ttc gca gca acc 
1651 

Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser Glu Phe Ala Ala Thr 

505 510 . 515 

cct gtg ccg cca ccg atg tec gcc ggt att gtc cgc gga cct cgc ctg 
1699 

Pro Val Pro Pro Pro Met Ser Ala Gly lie Val Arg Gly Pro Arg Leu 
520 525 530 
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gtt ccc ggc gcc cca gtc ggc gac ggt cgt ttc cgt ctg etc gec gat 
1747 

Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe Arg Leu Leu Ala Asp 
535 540 545 

cac ggc ggc gtc caa ggc gcg cgt ttc tgg cag gcc cgc gag ate gcc 
1795 

His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin Ala Arg Glu lie Ala 
550 555 560 565 

acc ggc aag gaa gtc gcg ctg ate ttt gtg gat act tec ggc aac gcc 
1843 

Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp Thr Ser Gly Asn Ala 

570 575 580 

cca ttt gcg cca ctg tct teg gca gcc gca gcg ggc ate gcc tac gag 
1891 

Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala Gly lie Ala Tyr Glu 

585 590 595 

gtg cag cgc cgc acc aag aag ctg gcc age ttg ggc age ttg gcg gta 
1939 

Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu Gly Ser Leu Ala Val 
600 605 610 

gcc ccc aac ate cac tec gag gcg tac cgc aac ggt tgc etc att gtg 
1987 

Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn Gly Cys Leu lie Val 
615 620 625 

gcc gat tgg gtg cct ggc tec age ttg age gcc gtc gcg gaa tec ggt 
2035 

Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala Val Ala Glu Ser Gly 

630 635 640 645 

gcc gat ccc cgc gcc gcc gcg ttc gcg etc gcg gaa eta act gaa acc 
2083 

Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala Glu Leu Thr Glu Thr 

650 655 660 

ate ggc gag gcc cac gag atg ggt ate ccg gcc ggc ttg gac aac aag 
2131 

lie Gly Glu Ala His Glu Met Gly lie Pro Ala Gly Leu Asp Asn Lys 

665 670 675 

tgc cga att cgt ate aac acc gac ggc cat gcc gtc etc gcc ttg ccg 
2179 

Cys Arg lie Arg lie Asn Thr Asp Gly His Ala Val Leu Ala Leu Pro 

680 685 690 

gcg att ttg ccc gat gcc tea gag etc cgc gac gcc aag tec ctg gcc 
2227 

Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp Ala Lys Ser Leu Ala 
695 700 705 

teg gcc gcc gag atg ctt ate gac gcg acc etc get ccc age gac gtc 
2275 

Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu Ala Pro Ser Asp Val 
710 715 720 725 
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aag gca atg gtc act gaa gcc cag ggg eta get aca gaa gac aat ccc 
2323 

Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala Thr Glu Asp Asn Pro 

730 735 740 

gat tac gca tea ctt gcc atg gcg atg cgc ace tgc gga ctg ttc acc 
2371 

Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr Cys Gly Leu Phe Thr 

745 750 755 

gag gaa cca acc cac ctt gtg gtg aag aag gaa aag aca cca aag cct 
2419 

Glu Glu Pro Thr His Leu Val Val Lys Lys Glu Lys Thr Pro Lys Pro 
760 765 770 

gcg aca cgt gat ggt ttc ggt gcc tec gac tac acc gtc aag ggc atg 
2467 

Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr Thr Val Lys Gly Met 
775 780 785 

gca gcc ate gcc get gtg gtg ate ate ttg gtt tec ctg gtg gcc gcc 
2515 

Ala Ala lie Ala Ala Val Val lie lie Leu Val Ser Leu Val Ala Ala 

790 795 800 805 

ggt acc gcg ttc etc acc age ttc ttc ggc age age acc aac gaa caa 
2563 

Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser Ser Thr Asn Glu Gin 

810 815 820 

tec ccg ttg gcc tct gtt gaa gcc acc acc tct gca aca cca gaa cct 
2611 

Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser Ala Thr Pro Glu Pro 

825 830 835 

gtg ggg cca ccg gtc tac ctg gat ctg gat caa gcc cgc acg tgg gat 
2659 

Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 
2707 

Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 

acc gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 
2755 

Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 

870 875 880 885 

acg cct gcc cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 
2803 

Thr Pro Ala Arg Leu Asp Arg Val lie Leu Thr Thr Gly Thr Gly Ser 

890 895 900 

gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gcc 
2851 

Asp Ser Asn Val Thr Ser Thr Val Lys He Tyr Ala Phe Asn Asp Ala 

905 910 915 
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tea cca cac tec ctg teg gaa ggc ate gag ate ggc ace gtg gat tat 
2899 

Ser Pro His Ser Leu Ser Glu Gly lie Glu lie Gly Thr Val Asp Tyr 
920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 
2947 

Ser Gly Arg Ser Leu Ser His Ser lie Arg Asp Ser Ser Lys Leu Pro 
935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 
2995 

Gly Gin Val Glu Ser Val Val lie Leu Val Asp Glu Val Arg Ser Ser 

950 955 960 965 

caa acc tea gac ace aat cca cag atg cag ate get gaa gta caa ctt 
3043 

Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie Ala Glu Val Gin Leu 

970 975 980 

gtt ggt tgg taaattaege gtttgtgatt gac 
3075 

Val Gly Trp 



<210> 508 
<211> 984 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Val Leu Gly Ala Val Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 

20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie 
35 40 45 

lie Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 

Val Asn Val Val Met Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin 
65 70 75 80 

lie Phe Phe Tyr Gly Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr 

85 90 95 

Arg Glu Val Phe Lys Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val 

100 105 110 

lie Thr Leu Thr Val Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu 
115 120 125 

His Pro His Glu Gin Val Gly lie Phe Asp Pro Gin lie lie Phe Leu 
130 135 140 

Gly Val Gly Thr Thr Leu Gly Val Val Ala Gin Cys Leu lie Met lie 
145 150 155 160 
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Pro Tyr Leu Arg Arg Ala Gly lie Asp Met Arg Pro Leu Trp Gly lie 

165 170 175 

Asp Ala Arg Leu Lys Gin Phe Gly Gly Met Ala Met Ala lie lie Val 

180 185 190 

Tyr Val Ala He Ser Gin Phe Gly Tyr He He Thr Thr Arg He Ala 
195 200 205 

Ser He Ala Asp Asp Ala Ala Pro Phe He Tyr Gin Gin His Trp Met 
210 215 220 

Leu Leu Gin Val Pro Tyr Gly He He Gly Val Thr Leu Leu Thr Ala 
225 230 235 240 

He Met Pro Arg Leu Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala 

245 250 255 

Val Val Ser Asp Leu Gin Leu Gly Ser Lys Leu Thr Phe He Ala Leu 

260 265 270 

He Pro He Val Val Phe Phe Thr Ala Phe Gly Val Pro He Ala Asn 
275 280 285 

Gly Leu Phe Ala Tyr Gly Gin Phe Asp Ala Asn Ala Ala Asn He Leu 
290 295 300 

Gly Trp Thr Leu Ser Phe Ser Ala Phe Thr Leu He Pro Tyr Ala Leu 
305 310 315 320 

Val Leu Leu His Leu Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr 

325 330 335 

Pro Thr Phe He He Ala Gly He Thr Ala Thr Lys Val Val Leu Ser 

340 345 350 

Leu Leu Ala Pro Leu Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu 
355 360 365 

Leu Gly Ala Ala Asn Gly Phe Ser Phe He Thr Gly Ala Val He Gly 
370 375 380 

Ala Tyr Leu Leu Arg Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu 
385 390 395 400 

Ala Lys Thr Ser Leu Trp Ala Leu Gly Ser Ala Ala -Val Gly Ala Ala 

405 410 415 

Ala Ala Trp Ala Leu Gly Trp Leu He Gin Ala Val Val Gly Asp Phe 

420 425 430 

Leu Leu Gly Thr Leu Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val 
435 440 445 

Leu Gly Val Phe Phe He Phe Val Thr Gly He Val Leu Ser Arg Ser 
450 455 460 

Gly Leu Pro Glu Val Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro 
465 470 475 480 



733 





WO 01/00843 W W PCT/IB00/00923 



Gly Leu Ser Arg Phe lie Arg Pro Asn Thr Lys lie Ser Leu Asp Val 

485 490 495 

Gly Glu Val Ser Glu Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser 

500 505 510 

Glu Phe Ala Ala Thr Pro Val Pro Pro Pro Met Ser Ala Gly lie Val 
515 520 525 

Arg Gly Pro Arg Leu Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe 
530 535 540 

Arg Leu Leu Ala Asp His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin 
545 550 555 560 

Ala Arg Glu lie Ala Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp 

565 570 575 

Thr Ser Gly Asn Ala Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala 

580 585 590 

Gly lie Ala Tyr Glu Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu 
595 600 605 

Gly Ser Leu Ala Val Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn 
610 615 620 

Gly Cys Leu lie Val Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala 
625 630 635 640 

Val Ala Glu Ser Gly Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala 

645 650 655 

Glu Leu Thr Glu Thr lie Gly Glu Ala His Glu Met Gly lie Pro Ala 

660 665 670 

Gly Leu Asp Asn Lys Cys Arg lie Arg lie Asn Thr Asp Gly His Ala 
675 680 685 

Val Leu Ala Leu Pro Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp 
690 695 700 

Ala Lys Ser Leu Ala Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu 
705 710 715 720 

Ala Pro Ser Asp Val Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala 

725 730 - 735 

Thr Glu Asp Asn Pro Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr 

740 745 750 

Cys Gly Leu Phe Thr Glu Glu Pro Thr His Leu Val Val Lys Lys Glu 
755 760 765 

Lys Thr Pro Lys Pro Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr 
770 775 780 

Thr Val Lys Gly Met Ala Ala lie Ala Ala Val Val lie lie Leu Val 
785 790 795 800 

Ser Leu Val Ala Ala Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser 
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Ser Thr Asn Glu 

820 

Ala Thr Pro Glu 
835 

Ala Arg Thr Trp 
850 

Asp Gly Asn Thr 
865 

Leu Val Asp Leu 



Thr Gly Thr Gly 

900 

Ala Phe Asn Asp 
915 

Gly Thr Val Asp 
930 

Ser Ser Lys Leu 
945 

Glu Val Arg Ser 



Ala Glu Val Gin 

980 



805 

Gin Ser Pro Leu 



Pro Val Gly Pro 

840 

Asp Asp Gly Ala 
855 

Ser Thr Ala Trp 
870 

Ser Thr Pro Ala 
885 

Ser Asp Ser Asn 



Ala Ser Pro His 

920 

Tyr Ser Gly Arg 
935 

Pro Gly Gin Val 
950 

Ser Gin Thr Ser 
965 

Leu Val Gly Trp 



810 

Ala Ser Val Glu 
825 

Pro Val Tyr Leu 



Gly Thr Asp Val 

860 

Thr Ser Thr Gly 
875 

Arg Leu Asp Arg 
890 

Val Thr Ser Thr 
905 

Ser Leu Ser Glu 



Ser Leu Ser His 

940 

Glu Ser Val Val 
955 

Asp Thr Asn Pro 
970 



815 

Ala Thr Thr Ser 
830 

Asp Leu Asp Gin 
845 

Thr Asp Val Thr 



Gly Asp Gly Leu 

880 

Val lie Leu Thr 
895 

Val Lys lie Tyr 
910 

Gly He Glu He 
925 

Ser He Arg Asp 



He Leu Val Asp 

960 

Gin Met Gin He 
975 



<210> 509 

<211> 930 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXC02080 

<400> 509 

cgtaaattcg aagcgagctt ctaattctag caagcttggt gatggagtat cctgccaaaa 60 

tttgtcctgt tgcttattgt gcaggaattc ggaggcggac atg tea ate gag tgg 115 

Met Ser lie Glu Trp 
1 5 

tta caa att gtt gaa tta gga gcg ate ttt ggt gca ggt ttc etc gca 163 
Leu Gin He Val Glu Leu Gly Ala He Phe Gly Ala Gly Phe Leu Ala 

10 15 20 

gga age ate aat gta att gtc gga gca gga aca tta gtg teg ttt cct 211 
Gly Ser He Asn Val He Val Gly Ala Gly Thr Leu Val Ser Phe Pro 

25 30 35 
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att etc gtg ttc ctg ggc ctt cca ccg ttg act gec acc ate gee aac 259 
lie Leu Val Phe Leu Gly Leu Pro Pro Leu Thr Ala Thr lie Ala Asn 
40 45 50 

acc ate ggc ate gtt cct gga agt att teg ggt gtg gtt get tat aga 307 
Thr lie Gly lie Val Pro Gly Ser lie Ser Gly Val Val Ala Tyr Arg 
55 60 65 

cgt gaa eta cac gee cat gta aaa acc ate aga ttt ctg ctg cca gca 355 
Arg Glu Leu His Ala His Val Lys Thr He Arg Phe Leu Leu Pro Ala 
70 75 80 85 

tea ate etc gga ggg ate acc ggc gee teg etc ttg ctg cat ttc tec 403 
Ser He Leu Gly Gly He Thr Gly Ala Ser Leu Leu Leu His Phe Ser 

90 95 100 

gca gat gtt ttt aca gca gta att ccc tgg ctg att gga ttc ggc acg 451 
Ala Asp Val Phe Thr Ala Val He Pro Trp Leu He Gly Phe Gly Thr 

105 110 115 

ctg ttg gtt ate gca ggt cca tea att aag aag cat gtt ggc get cat 499 
Leu Leu Val He Ala Gly Pro Ser He Lys Lys His Val Gly Ala His 
120 125 130 

act tea ggt ggc ate tct get ggg ttt agg caa ttg cct ttc ccg age 547 
Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin Leu Pro Phe Pro Ser 
135 140 145 

cga acc acc ttc ate gtc tea gta tgt ggt gee ctg ttg ctg ggc atg 595 
Arg Thr Thr Phe He Val Ser Val Cys Gly Ala Leu Leu Leu Gly Met 
150 155 160 165 

tat gga ggg tac ttc age gca get caa ggc att ctt etc ate gca ttg 643 
Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He Leu Leu He Ala Leu 

170 175 180 

ctt ggc ate aca tea acg ctg cag atg cag gaa etc aac gec ate aaa 691 
Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu Leu Asn Ala He Lys 

185 190 195 

aac etc aca gtg gcg gca gtt aat etc ate gca gee agt gtt ttt ata 739 
Asn Leu Thr Val Ala Ala Val Asn Leu lie Ala Ala Ser Val Phe lie 
200 205 210 

ate ate tec cct gag ttg ate tec tgg ccg acc gtt gee tta ate gcg 787 
lie lie Ser Pro Glu Leu lie Ser Trp Pro Thr Val Ala Leu He Ala 
215 220 225- 

ctt ggc tea get tta ggt gga tac ate ggc gga egg tac gec cgc cga 835 
Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly Arg Tyr Ala Arg Arg 
230 235 240 245 

ctt cgc ccc agt gtt ttt aga gca ttt gtg gtc ate gtc gga ate acc 883 
Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val He Val Gly lie Thr 

250 255 260 

acg gtc ate gtt atg acg ate ggt taatgeagea gactagtaac ccc 930 
Thr Val He Val Met Thr lie Gly 

265 
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<210> 510 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 510 
Met Ser lie Glu 
1 

Ala Gly Phe Leu 

20 

Leu Val Ser Phe 
35 

Ala Thr He Ala 
50 

Val Val Ala Tyr 
65 

Phe Leu Leu Pro 



Trp Leu Gin He 
5 

Ala Gly Ser He 



Pro He Leu Val 

40 

Asn Thr He Gly 
55 

Arg Arg Glu Leu 
70 

Ala Ser He Leu 
85 



Val Glu Leu Gly 
10 

Asn Val He Val 
25 

Phe Leu Gly Leu 



He Val Pro Gly 

60 

His Ala His Val 
75 

Gly Gly He Thr 
90 



Ala He Phe Gly 
15 

Gly Ala Gly Thr 
30 

Pro Pro Leu Thr 
45 

Ser He Ser Gly 



Lys Thr He Arg 

80 

Gly Ala Ser Leu 
95 



Leu Leu His Phe 

100 

lie Gly Phe Gly 
115 

His Val Gly Ala 
130 

Leu Pro Phe Pro 
145 

Leu Leu Leu Gly 



Leu Leu He Ala 

180 

Leu Asn Ala He 
195 



Ser Ala Asp Val 



Thr Leu Leu Val 

120 

His Thr Ser Gly 
135 

Ser Arg Thr Thr 
150 

Met Tyr Gly Gly 
165 

Leu Leu Gly He 



Lys Asn Leu Thr 

200 



Phe Thr Ala Val 
105 

He Ala Gly Pro 



Gly He Ser Ala 

140 

Phe He Val Ser 
155 

Tyr Phe Ser Ala 
170 

Thr Ser Thr Leu 
185 

Val Ala Ala Val 



He Pro Trp Leu 
110 

Ser He Lys Lys 
125 

Gly Phe Arg Gin 



Val Cys Gly Ala 

160 

Ala Gin Gly lie 
175 

Gin Met Gin Glu 
190 

Asn Leu He Ala 
205 



Ala Ser Val Phe 
210 

Val Ala Leu He 
225 

Arg Tyr Ala Arg 



He Val Gly He 

260 



He He lie Ser 
215 

Ala Leu Gly Ser 
230 

Arg Leu Arg Pro 
245 

Thr Thr Val lie 



Pro Glu Leu lie 

220 

Ala Leu Gly Gly 
235 

Ser Val Phe Arg 
250 

Val Met Thr He 
265 



Ser Trp Pro Thr 

Tyr He Gly Gly 

240 

Ala Phe Val Val 
255 

Gly 



<210> 511 
<211> 669 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXC02789 

<400> 511 

ttcttccgta cggctatgct taaaagctaa atttgtcttt gtgccttgca acacattaat 60 

ttcttaacac taaacaatgg aaaggtaagc gggtttttct atg aag gtt tec gec 115 

Met Lys Val Ser Ala 
1 5 

gat aca ccc ggt cac gat gat cca ggc cca ggc egg cgc ctt ggc tta 163 
Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly Arg Arg Leu Gly Leu 

10 15 20 

gat gtc ggc acc gtg cgc ate gga gtg gca gec tct gac cgc gat gec 211 
Asp Val Gly Thr Val Arg lie Gly Val Ala Ala Ser Asp Arg Asp Ala 

25 30 35 

aag ctt gec atg cct gtg gaa acc gtt ccg egg gaa act gga ttc aaa 259 
Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg Glu Thr Gly Phe Lys 
40 45 50 

ggg cca gac ctg gec gat att gat egg ttg gtc gec ate gtt gag gaa 307 
Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val Ala lie Val Glu Glu 
55 60 65 

tac aac gec gtg gaa gtc att gtt ggt eta ccc aca gat ctg cag gga 355 
Tyr Asn Ala Val Glu Val lie Val Gly Leu Pro Thr Asp Leu Gin Gly 
70 75 80 85 

aat ggc tec gee agt gtg aag cat gca aag gaa att get ttc cgc gtc 403 
Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu lie Ala Phe Arg Val 

90 95 100 

cgt egg cgc etc acc aat get gga aag aac att ccg gta egg ctt ggc 451 
Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn lie Pro Val Arg Leu Gly 

105 110 115 

gac gaa cgc etc acc acc gtc gtg gee acc caa gec ttg egg gec tea 499 
Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin Ala Leu Arg Ala Ser 
120 125 130 

gga gtc age gaa aaa gcg gga cgt aaa gtt att gat -caa get gee gca 547 
Gly Val Ser Glu Lys Ala Gly Arg Lys Val lie Asp Gin Ala Ala Ala 
135 140 145 

gta gaa ate ctt caa acc tgg ttg gat get cgc acc cga gee ctt gaa 595 
Val Glu lie Leu Gin Thr Trp Leu Asp Ala Arg Thr Arg Ala Leu Glu 
150 155 160 165 

cca caa tec aca gac acc caa gat ttc gac gag aag gga aat ttc cca 643 
Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu Lys Gly Asn Phe Pro 

170 175 180 

gga tgaaccaaat ccgaaaccgc egg 669 
Gly 
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<210> 512 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 512 
Met Lys Val Ser 
1 

Arg Arg Leu Gly 

20 

Ser Asp Arg Asp 
35 

Glu Thr Gly Phe 
50 

Ala lie Val Glu 
65 

Thr Asp Leu Gin 



lie Ala Phe Arg 

100 



Ala Asp Thr Pro 
5 

Leu Asp Val Gly 



Ala Lys Leu Ala 

40 

Lys Gly Pro Asp 
55 

Glu Tyr Asn Ala 
70 

Gly Asn Gly Ser 
85 

Val Arg Arg Arg 



Gly His Asp Asp 
10 

Thr Val Arg lie 
25 

Met Pro Val Glu 



Leu Ala Asp lie 

60 

Val Glu Val lie 
75 

Ala Ser Val Lys 
90 

Leu Thr Asn Ala 
105 



Pro Gly Pro Gly 
15 

Gly Val Ala Ala 
30 

Thr Val Pro Arg 
45 

Asp Arg Leu Val 



Val Gly Leu Pro 

80 

His Ala Lys Glu 
95 

Gly Lys Asn lie 
110 



Pro Val Arg Leu Gly Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin 
115 120 125 

Ala Leu Arg Ala Ser Gly Val Ser Glu Lys Ala Gly Arg Lys Val lie 
130 135 140 

Asp Gin Ala Ala Ala Val Glu lie Leu Gin Thr Trp Leu Asp Ala Arg 
145 150 155 160 

Thr Arg Ala Leu Glu Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu 

165 170 175 



Lys Gly Asn Phe Pro Gly 

180 



<210> 513 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXC02295 

<400> 513 

ttcccatgct aatccgcgaa aatggcactt caacagccat atactttaaa caacacaaat 60 

gatgcaagac tgataccggg atgtgatagg agcgcaccac atg ggg ttg gaa tta 115 

Met Gly Leu Glu Leu 
1 5 
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gca get age ggg tgg ggc ate etc ate gca ggc gee gee gta gee gga 163 
Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly Ala Ala Val Ala Gly 

10 15 20 

tgg ate gac gca gta ate ggc ggt ggc gga etc gtc etc ate ccg ctg 211 
Trp He Asp Ala Val He Gly Gly Gly Gly Leu Val Leu He Pro Leu 

25 30 35 

ate etc gcg gtc atg ccg caa etc gca cct gtg aca gcg ctg gee tec 259 
He Leu Ala Val Met Pro Gin Leu Ala Pro Val Thr Ala Leu Ala Ser 
40 45 50 

aac aaa ctg gca gee gtc acc ggc acg gca teg gcg gca ttc ace ctg 307 
Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser Ala Ala Phe Thr Leu 
55 60 65 

gtc agg cgc gtc aaa ccc gac aaa aaa ctg ctt gcg etc tac gtt ctg 355 
Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu Ala Leu Tyr Val Leu 
70 75 80 85 

gtg gca get gtg tgc tec ggt gca ggc gec ctg get gcg agt etc att 403 
Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu Ala Ala Ser Leu He 

90 95 100 

gac aaa caa ate atg cga ccg ctg ate ate gtg ttg atg ctg gtc gtt 451 
Asp Lys Gin He Met Arg Pro Leu He He Val Leu Met Leu Val Val 

105 110 115 

ggc ctg ate gtg gtg ttc aaa cca aac ttc gga acc ggc gaa age aaa 499 
Gly Leu He Val Val Phe Lys Pro Asn Phe Gly Thr Gly Glu Ser Lys 
120 125 130 

gee ctg ccc acc gga tgg aaa cgc tgg gee gee ate gtt gca gtc gga 547 
Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala He Val Ala Val Gly 
135 140 145 

etc ate gca gec tac gac ggc ate ttc gga ccc gga acc ggc atg ttc 595 
Leu He Ala Ala Tyr Asp Gly He Phe Gly Pro Gly Thr Gly Met Phe 
150 155 160 165 

etc ate atg gcg ttc acc gca ctg etc tec caa aat ttc ctg tec tec 643 
Leu He Met Ala Phe Thr Ala Leu Leu Ser Gin Asn Phe Leu Ser Ser 

170 175 180 

gca gee atg gcg aag gtc gta aac acc gca aca aac ctg ggt gcg eta 691 
Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr Asn -Leu Gly Ala Leu 

185 190 195 

att gta ttc ate ate ggc ggc cac atg tgg tgg acc eta gga etc gtg 739 
He Val Phe He He Gly Gly His Met Trp Trp Thr Leu Gly Leu Val 
200 205 210 

ctg gca gtc gee aat gtc gca ggc gca caa etc ggt gee cga acg gtg 787 
Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu Gly Ala Arg Thr Val 
215 220 225 

ctt ggt ggc ggt acc agg eta att aga tac gca eta eta acc ctg gtt 835 
Leu Gly Gly Gly Thr Arg Leu He Arg Tyr Ala Leu Leu Thr Leu Val 
230 235 240 245 
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gtc gtc atg age gtc tac etc acc tgg caa caa ate caa gga atg 880 
Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin lie Gin Gly Met 

250 255 260 

tagataagtc ggggcaaact eta 903 

<210> 514 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Gly Leu Glu Leu Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly 
1 5 10 15 

Ala Ala Val Ala Gly Trp lie Asp Ala Val lie Gly Gly Gly Gly Leu 

20 25 30 

Val Leu lie Pro Leu lie Leu Ala Val Met Pro Gin Leu Ala Pro Val 
35 40 45 

Thr Ala Leu Ala Ser Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser 
50 55 60 

Ala Ala Phe Thr Leu Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu 
65 70 75 80 

Ala Leu Tyr Val Leu Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu 

85 90 95 

Ala Ala Ser Leu lie Asp Lys Gin lie Met Arg Pro Leu lie lie Val 

100 105 110 

Leu Met Leu Val Val Gly Leu lie Val Val Phe Lys Pro Asn Phe Gly 
115 120 125 

Thr Gly Glu Ser Lys Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala 
130 135 140 

lie Val Ala Val Gly Leu lie Ala Ala Tyr Asp Gly lie Phe Gly Pro 
145 150 155 160 

Gly Thr Gly Met Phe Leu lie Met Ala Phe Thr Ala Leu Leu Ser Gin 

165 170 175 

Asn Phe Leu Ser Ser Ala Ala Met Ala Lys Val Val -Asn Thr Ala Thr 

180 185 190 

Asn Leu Gly Ala Leu lie Val Phe lie lie Gly Gly His Met Trp Trp 
195 200 205 

Thr Leu Gly Leu Val Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu 
210 215 220 

Gly Ala Arg Thr Val Leu Gly Gly Gly Thr Arg Leu lie Arg Tyr Ala 
225 230 235 240 

Leu Leu Thr Leu Val Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin 

245 250 255 



741 





WO 01/00843 ^ PCT/IB00/00923 



He Gin Gly Met 

260 



<210> 515 
<211> 1132 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXN03063 

<400> 515 

tgtctacaac ttcgccctca tggacatatt aacttcgttg cctcggagag aatactcatc 60 

acctagacaa cagtttgtat ctcacctcac aggaggaacc gtg gaa gat etc tea 115 

Val Glu Asp Leu Ser 
1 5 

tac cgc ate ccg cag teg cgc acc gtg gee gag cag gtg cca ggg ccg 163 
Tyr Arg He Pro Gin Ser Arg Thr Val Ala Glu Gin Val Pro Gly Pro 

10 15 20 

aag teg aaa gcg ctg gat gag cgt cga caa gca gca gta gca cga gca 211 
Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala Ala Val Ala Arg Ala 

25 30 35 

ctt gca ccg ggt ctg cct gga tac gtg gtg gac gca gac ggt ggc ate 259 
Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp Ala Asp Gly Gly He 
40 45 50 

ttg get gac gcg gac ggc aac cgt ttc ate gac ctg gee tec ggc ate 307 
Leu Ala Asp Ala Asp Gly Asn Arg Phe He Asp Leu Ala Ser Gly He 
55 60 65 

gec gtg acc acg gtc ggc gga tec aac gcg gee gtc gcg aaa gec gtc 355 
Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala Val Ala Lys Ala Val 
70 75 80 85 

ggc gec gca get gec cgc ttc acc cac acc tgc ttc atg gtc tea cct 403 
Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys Phe Met Val Ser Pro 

90 95 100 

tat gaa act tac gtg gee atg gcg gag aga etc aac gee ttg act cca 451 
Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu Asn -Ala Leu Thr Pro 

105 110 115 

ggc gat cac gac aag aag age gcg ctg ttt aac tct ggc gee gaa gee 499 
Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn Ser Gly Ala Glu Ala 
120 125 130 

gtg gaa aac gee gtc aag gtg gca cgc gec tac acc ggc aag ggc gcg 547 
Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr Thr Gly Lys Gly Ala 
135 140 145 

gtc gtg gtg ttc gac aac gcg tac cac gga egg acc aac etc acc atg 595 
Val Val Val Phe Asp Asn Ala Tyr His Gly Arg Thr Asn Leu Thr Met 
150 155 160 165 
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gcg atg acc gcg aag aac cgc cca tac aag tec gga ttc gga cca eta 643 
Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser Gly Phe Gly Pro Leu 

170 175 180 

gee gca gac gtc tac cgt gca cca atg tct tac cca ctg cgc gac gga 691 
Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr Pro Leu Arg Asp Gly 

185 190 195 

ctg tec ggc ccg gaa gec gca gag cgc gcg ate tec gtg ate gaa tec 739 
Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie Ser Val lie Glu Ser 
200 205 210 

cag gtc gga gec gaa aac etc gec tgc gtg gtc att gaa ccg ate cag 787 
Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val He Glu Pro He Gin 
215 220 225 

ggc gaa ggc gga ttc ate gtc ccc gca cca gga ttc etc gca gee att 835 
Gly Glu Gly Gly Phe He Val Pro Ala Pro Gly Phe Leu Ala Ala He 
230 235 240 245 

tec acc tgg tgc cgc gag aac gac gtg gtg ttc ate gec gat gaa ate 883 
Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe He Ala Asp Glu He 

250 255 260 

caa tct ggc ttc ctg cgc acc ggc gac tgg ttc gee age gac gca gaa 931 
Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe Ala Ser Asp Ala Glu 

265 270 275 

ggt gtg ate ccc gac gtc ate acc acc gca aaa ggc ate gee ggc ggc 979 
Gly Val He Pro Asp Val He Thr Thr Ala Lys Gly He Ala Gly Gly 
280 285 290 

atg cca eta tec gca gtg acc ggc cgc gca gaa ate atg gac gca ccc 
1027 

Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu lie Met Asp Ala Pro 

295 300 305 

ggc ccc ggc gcg etc ggc gga acc tac ggc gga aac ccc gtt get tgc 
1075 

Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly Asn Pro Val Ala .Cys 

310 315 320 325 

gee gcg gca ctt gca gec att gaa gtg atg gaa caa gee gac ctt aag 
1123 

Ala Ala Ala Leu Ala Ala He Glu Val Met Glu Gin Ala Asp Leu Lys 

330 335 340 

acc cgc gcg 
1132 

Thr Arg Ala 



<210> 516 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Val Glu Asp Leu Ser Tyr Arg He Pro Gin Ser Arg Thr Val Ala Glu 
15 10 15 
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Gin Val Pro Gly 

20 

Ala Val Ala Arg 
35 

Ala Asp Gly Gly 
50 

Leu Ala Ser Gly 
65 

Val Ala Lys Ala 



Phe Met Val Ser 

100 

Asn Ala Leu Thr 
115 

Ser Gly Ala Glu 
130 

Thr Gly Lys Gly 
145 

Thr Asn Leu Thr 



Gly Phe Gly Pro 

180 

Pro Leu Arg Asp 
195 

Ser Val lie Glu 
210 

lie Glu Pro lie 
225 

Phe Leu Ala Ala 



lie Ala Asp Glu 

260 

Ala Ser Asp Ala 
275 

Gly lie Ala Gly 
290 

lie Met Asp Ala 
305 

Asn Pro Val Ala 



Pro Lys Ser Lys 



Ala Leu Ala Pro 

40 

lie Leu Ala Asp 
55 

lie Ala Val Thr 
70 

Val Gly Ala Ala 
85 

Pro Tyr Glu Thr 



Pro Gly Asp His 

120 

Ala Val Glu Asn 
135 

Ala Val Val Val 
150 

Met Ala Met Thr 
165 

Leu Ala Ala Asp 



Gly Leu Ser Gly 

200 

Ser Gin Val Gly 
215 

Gin Gly Glu Gly 
230 

lie Ser Thr Trp 
245 

lie Gin Ser Gly 



Glu Gly Val lie 

280 

Gly Met Pro Leu 
295 

Pro Gly Pro Gly 
310 

Cys Ala Ala Ala 
325 



Ala Leu Asp Glu 
25 

Gly Leu Pro Gly 



Ala Asp Gly Asn 

60 

Thr Val Gly Gly 
75 

Ala Ala Arg Phe 
90 

Tyr Val Ala Met 
105 

Asp Lys Lys Ser 



Ala Val Lys Val 

140 

Phe Asp Asn Ala 
155 

Ala Lys Asn Arg 
170 

Val Tyr Arg Ala 
185 

Pro Glu Ala Ala 



Ala Glu Asn Leu 

220 

Gly Phe lie Val 
235 

Cys Arg Glu Asn 
250 

Phe Leu Arg Thr 
265 

Pro Asp Val lie 



Ser Ala Val Thr 

300 

Ala Leu Gly Gly 
315 

Leu Ala Ala lie 
330 



Arg Arg Gin Ala 
30 

Tyr Val Val Asp 
45 

Arg Phe lie Asp 



Ser Asn Ala Ala 

80 

Thr His Thr Cys 
95 

Ala Glu Arg Leu 
110 

Ala Leu Phe Asn 
125 

Ala Arg Ala Tyr 



Tyr His Gly Arg 

160 

Pro Tyr Lys Ser 
175 



Pro Met Ser Tyr 
190 

Glu Arg Ala lie 
205 

Ala Cys Val Val 



Pro Ala Pro Gly 

240 

Asp Val Val Phe 
255 

-Gly Asp Trp Phe 
270 

Thr Thr Ala Lys 
285 

Gly Arg Ala Glu 



Thr Tyr Gly Gly 

320 

Glu Val Met Glu 
335 
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Gin Ala Asp Leu Lys Thr Arg Ala 

340 



<210> 517 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXN02970 

<400> 517 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
7 ° 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 

90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala -Ala Lys He Val 

105 no us 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 
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tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gee aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 
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gtg gag ttc aat gca gac gcc act gcc atg get gec ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 
1363 

Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg ccg ccg ctg ace acc act gat gac gaa ttg gta gca ctg ctg 
1411 

lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 

425 430 435 

gac gcg gtg gaa get gca gcc caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gcc 
1491 

Ala Leu Phe 
455 



<210> 518 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 - 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
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145 

His Gly Ala Thr 



Leu Gly Asn Pro 

180 

Phe Leu His His 
195 

Glu Arg Ala Leu 
210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 

260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 

340 

lie Pro Arg Val 
355 

Arg Glu Leu Ala 
370 

Gly Phe Phe Trp 
385 

Ala Gly Ala Ala 



Gly Asn Arg Phe 

420 

Leu Val Ala Leu 
435 

Leu Thr Phe Ala 
450 



150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 

200 

Lys His Leu Glu 
215 

Ala He Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe lie 



Lys Leu Phe Ala 

280 

He Thr Phe Ala 
295 

He Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 

360 

Glu Glu Asn Val 
375 

Ala Val Glu Phe 
390 

Glu Phe Lys Glu 
405 

His He Ala Pro 



Leu Asp Ala Val 

440 

Gly Ala Leu Phe 
455 



Met Leu Thr Gly 
170 

Asp He Tyr His 
185 

Ala Thr Thr Gin 



Asp Val He Ala 

220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 

300 

Gin Ser He Arg 
315 

Thr Tyr Ser Gly 
330 

Glu He Tyr Ala 
345 

Ala Glu Leu He 



Ala He Ala Asp 

380 

Asn Ala Asp Ala 
395 

Arg Gly Val Trp 
410 

Pro Leu Thr Thr 
425 

Glu Ala Ala Ala 



Glu His Arg Arg 
175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 

240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 

320 

His Pro Leu Ala 
335 

Glu Gly Glu He 
350 

Glu Pro Arg Leu 
365 

Val Arg Gly He 



Thr Ala Met Ala 

400 

Pro Met He Ser 
415 

Thr Asp Asp Glu 
430 

Gin Ala Val Glu 
445 



<210> 519 
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<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 519 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 -130 

gec gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
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Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gec aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 

295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 

375 380 385 

gtg gag ttc aat gca gac gec act gee atg get gec ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 
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ttc aag gaa cgc ggc 
1330 



Phe Lys Glu Arg Gly 

410 



<210> 520 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 520 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 

165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His -Phe Trp Ala Pro 

180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 



245 



250 



255 
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Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 

260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 

325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 

340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 

405 410 



<210> 521 
<211> 1998 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1975) 
<223> RXA01551 

<400> 521 

cactacgtag gcgtacccca ccatcaccgc gtcgaaaagc gccctctctt aacccccgca 60 

agggggtaac ttttacgcgc acgcgtgcaa cgcgctagtt ttg aag gca gtc ccc 115 

Leu Lys Ala Val Pro 
1 - 5 

acg ggc gcc cga gca egg get gag ate gcg ctg att get gcg cga gca 163 
Thr Gly Ala Arg Ala Arg Ala Glu He Ala Leu He Ala Ala Arg Ala 

10 15 20 

ccg ttt gaa cct gtc egg tta gca ccg gcg aag gaa gag agg aat ggt 211 
Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys Glu Glu Arg Asn Gly 

25 30 35 

gca atg acg cct acc caa aat gag ate cac ccg aaa cat age tac tec 259 
Ala Met Thr Pro Thr Gin Ash Glu He His Pro Lys His Ser Tyr Ser 
40 45 50 

ccc ate cgc aag gac ggt etc gag gtc ccg gag acc gaa ate cgc etc 307 
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Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu Thr Glu He Arg Leu 
55 60 65 

gat gac teg cca age ggc ccc aac gaa ccc ttc cgc ate tac cgc ace 355 
Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe Arg He Tyr Arg Thr 
70 75 80 85 

cgt ggc cca gaa acc aac ccc aag cag gga ctt ccg egg ctg cgc gag 403 
Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu Pro Arg Leu Arg Glu 

90 95 100 

tea tgg ate acc gee cgc ggc gac gtt gec acc tat cag ggg cgc gag 451 
Ser Trp He Thr Ala Arg Gly Asp Val Ala Thr Tyr Gin Gly Arg Glu 

105 HO H5 

cgt ttg ctt ate gac gac ggc cgc teg gca atg cgt cga ggt caa get 499 
Arg Leu Leu He Asp Asp Gly Arg Ser Ala Met Arg Arg Gly Gin Ala 
120 125 130 

teg get gag tgg aaa ggc caa aaa cca get cct ttg aag gcg eta cct 547 
Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro Leu Lys Ala Leu Pro 
135 140 145 

ggc aaa aga gtc acc caa atg gee tat gca cgt get ggc gtg att act 595 
Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg Ala Gly Val He Thr 
150 155 160 165 

cgt gaa atg gag ttt gta gcg ctg cgc gaa cac gtt gat gcg gag ttt 643 
Arg Glu Met Glu Phe Val Ala Leu Arg Glu His Val Asp Ala Glu Phe 

170 175 180 

gtg cgc tct gag gtg gcg cgc ggt egg gec att att ccc aac aac gtc 691 
Val Arg Ser Glu Val Ala Arg Gly Arg Ala He He Pro Asn Asn Val 

185 190 195 

aac cac ccc gaa tct gaa ccg atg att att ggt cgc aaa ttt ttg acc 739 
Asn His Pro Glu Ser Glu Pro Met He He Gly Arg Lys Phe Leu Thr 
200 205 210 

aaa ate aac gee aat att ggc aat tct gcg gtc acc tct tea ate gag 787 
Lys He Asn Ala Asn He Gly Asn Ser Ala Val Thr Ser Ser He Glu 
215 220 225 

gaa gag gtg tec aag ctg cag tgg gec acg cgc tgg ggt gee gat acc 835 
Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg Trp Gly Ala Asp Thr 
230 235 240 245 

gtg atg gat eta tec acc ggc gat gat att cac acc acc cgc gaa tgg 883 
Val Met Asp Leu Ser Thr Gly Asp Asp He His Thr Thr Arg Glu Trp 

250 255 260 

att ate cgc aac tec ccc gtt cct ate ggc acc gtc ccg ate tac caa 931 
He He Arg Asn Ser Pro Val Pro He Gly Thr Val Pro He Tyr Gin 

265 270 275 

gcg ctg gaa aaa gta aat ggc gtg gee gca gac ctt aac tgg gaa gta 979 
Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp Leu Asn Trp Glu Val 
280 285 290 

ttc cgc gat acc ate att gag cag tgt gaa caa ggc gtg gac tat atg 
1027 



753 





WO 01/00843 ^ PCT/IB00/00923 



Phe Arg Asp Thr lie lie Glu Gin Cys Glu Gin Gly Val Asp Tyr Met 
295 300 305 

acc ate cac gec ggc gtc ctg ctg get tat ate cca ctg act acc cgt 
1075 

Thr lie His Ala Gly Val Leu Leu Ala Tyr lie Pro Leu Thr Thr Arg 
310 315 320 325 

cgt gtc acc ggc att gtc tec cgc ggc gga tec att atg gee ggt tgg 
1123 

Arg Val Thr Gly lie Val Ser Arg Gly Gly Ser He Met Ala Gly Trp 

330 335 340 

tgt ctg gcg cat cac cgc gaa tea ttc etc tac gag cat ttc gac gag 
1171 

Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr Glu His Phe Asp Glu 

345 350 355 

ctg tgc gaa ate ttt gca caa tat gac gtc gca ttc tec etc ggt gat 
1219 

Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala Phe Ser Leu Gly Asp 
360 365 370 

ggc eta cgc ccc gga teg ctt gee gat gee aac gac gee gcg caa ttc 
1267 

Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn Asp Ala Ala Gin Phe 
375 380 385 

gee gag ctg aaa acc att ggt gag etc acc caa cgc gee tgg gaa tac 
1315 

Ala Glu Leu Lys Thr He Gly Glu Leu Thr Gin Arg Ala Trp Glu Tyr 
390 395 400 405 

gat gta caa gta atg gtc gaa gga cct gga cac gtg cca eta aac atg 
1363 

Asp Val Gin Val Met Val Glu Gly Pro Gly His Val Pro Leu Asn Met 

410 415 420 

ate cag gaa aac aac gag ctg gaa caa aag tgg gca gcg gac gca cct 
1411 

He Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp Ala Ala Asp Ala Pro 

425 430 435 

ttt tac act ctt gga cca eta gtt acc gac ate get cca ggt tat gac 
1459 

Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp He Ala Pro Gly Tyr Asp 
440 445 -450 

cac ate act tct gee att ggt gca get cac ate gee atg ggt ggc acc 
1507 

His He Thr Ser Ala He Gly Ala Ala His He Ala Met Gly Gly Thr 
455 460 465 

gee atg ctg tgt tat gtc acc ccg aaa gaa cac ctt ggc ctg ccc aac 
1555 

Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His Leu Gly Leu Pro Asn 
470 475 480 485 

cgt gac gac gtc aaa acc ggc gta ate acc tac aag etc get gee cac 
1603 

Arg Asp Asp Val Lys Thr Gly Val He Thr Tyr Lys Leu Ala Ala His 
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490 495 500 

gca gca gat gtg gcc aag ggt cat ccc ggc gcg cgt gcc tgg gac gac 
1651 

Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala Arg Ala Trp Asp Asp 

505 510 515 

gcc atg agt aaa gcg cgt ttt gaa ttc cgt tgg aat gat cag ttt gcg 
1699 

Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp Asn Asp Gin Phe Ala 
520 525 530 

etc tec etc gac ccc gac act gca ate get tat cac gac gaa acc ctg 
1747 

Leu Ser Leu Asp Pro Asp Thr Ala lie Ala Tyr His Asp Glu Thr Leu 
535 540 545 

ccg gca gag cct gcg aaa acc gca cac ttc tgt tea atg tgt ggc ccg 
1795 

Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys Ser Met Cys Gly Pro 

550 555 560 565 

aag ttc tgc tec atg cga att age cag gac att cgc gat atg ttt ggc 
1843 

Lys Phe Cys Ser Met Arg lie Ser Gin Asp lie Arg Asp Met Phe Gly 

570 575 580 

gat caa ate gcg gaa ttg ggg atg cct ggg gtt ggg gat tct tct agt 
1891 

Asp Gin lie Ala Glu Leu Gly Met Pro Gly Val Gly Asp Ser Ser Ser 

585 590 595 

get gtt get tct agt ggg gca egg gag ggg atg get gag aaa tec egg 
1939 

Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met Ala Glu Lys Ser Arg 
600 605 610 

gaa ttt att get ggt ggt gcg gag gtt tat egg cgt tagacagagc 
1985 

Glu Phe lie Ala Gly Gly Ala Glu Val Tyr Arg Arg 

615 620 625 

gatcccagat age 
1998 



<210> 522 
<211> 625 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Leu Lys Ala Val Pro Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu 
15 10 15 

lie Ala Ala Arg Ala Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys 

20 25 30 

Glu Glu Arg Asn Gly Ala Met Thr Pro Thr Gin Asn Glu lie His Pro 
35 40 45 
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Lys His Ser Tyr Ser Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu 
50 55 60 

Thr Glu lie Arg Leu Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe 
65 70 75 80 

Arg He Tyr Arg Thr Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu 

85 90 95 

Pro Arg Leu Arg Glu Ser Trp He Thr Ala Arg Gly Asp Val Ala Thr 

100 105 110 

Tyr Gin Gly Arg Glu Arg Leu Leu He Asp Asp Gly Arg Ser Ala Met 
115 120 125 

Arg Arg Gly Gin Ala Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro 
130 135 140 

Leu Lys Ala Leu Pro Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg 
145 150 155 160 

Ala Gly Val He Thr Arg Glu Met Glu Phe Val Ala Leu Arg Glu His 

165 170 175 

Val Asp Ala Glu Phe Val Arg Ser Glu Val Ala Arg Gly Arg Ala He 

180 185 190 

He Pro Asn Asn Val Asn His Pro Glu Ser Glu Pro Met He lie Gly 
195 200 205 

Arg Lys Phe Leu Thr Lys He Asn Ala Asn He Gly Asn Ser Ala Val 
210 215 220 

Thr Ser Ser He Glu Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg 
225 230 235 240 

Trp Gly Ala Asp Thr Val Met Asp Leu Ser Thr Gly Asp Asp He His 

245 250 255 

Thr Thr Arg Glu Trp He He Arg Asn Ser Pro Val Pro He Gly Thr 

260 265 270 

Val Pro He Tyr Gin Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp 
275 280 285 

Leu Asn Trp Glu Val Phe Arg Asp Thr He He Glu Gin Cys Glu Gin 
290 295 300 - 

Gly Val Asp Tyr Met Thr He His Ala Gly Val Leu Leu Ala Tyr He 
305 310 315 320 

Pro Leu Thr Thr Arg Arg Val Thr Gly He Val Ser Arg Gly Gly Ser 

325 330 335 

He Met Ala Gly Trp Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr 

340 345 350 

Glu His Phe Asp Glu Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala 
355 360 365 

Phe Ser Leu Gly Asp Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn 
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370 375 380 

Asp Ala Ala Gin Phe Ala Glu Leu Lys Thr lie Gly Glu Leu Thr Gin 
385 390 395 400 

Arg Ala Trp Glu Tyr Asp Val Gin Val Met Val Glu Gly Pro Gly His 

405 410 415 

Val Pro Leu Asn Met lie Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp 

420 425 430 

Ala Ala Asp Ala Pro Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp lie 
435 440 445 

Ala Pro Gly Tyr Asp His lie Thr Ser Ala lie Gly Ala Ala His lie 
450 455 460 

Ala Met Gly Gly Thr Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His 
465 470 475 480 

Leu Gly Leu Pro Asn Arg Asp Asp Val Lys Thr Gly Val lie Thr Tyr 

485 490 495 

Lys Leu Ala Ala His Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala 

500 505 510 

Arg Ala Trp Asp Asp Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp 
515 520 525 

Asn Asp Gin Phe Ala Leu Ser Leu Asp Pro Asp Thr Ala lie Ala Tyr 
530 535 540 

His Asp Glu Thr Leu Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys 
545 550 555 560 

Ser Met Cys Gly Pro Lys Phe Cys Ser Met Arg lie Ser Gin Asp lie 

565 570 575 

Arg Asp Met Phe Gly Asp Gin lie Ala Glu Leu Gly Met Pro Gly Val 

580 585 590 

Gly Asp Ser Ser Ser Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met 
595 600 605 

Ala Glu Lys Ser Arg Glu Phe lie Ala Gly Gly Ala Glu Val Tyr Arg 
610 615 620 

Arg 
625 



<210> 523 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (990) 
<223> RXA01019 
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<400> 523 

act ttg gcg cac tea ctt tea ttc ccg gat teg ctt cgc gac ggg cca 48 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 

15 10 15 

acc gtt gga gac etc ggg gaa ttt gaa gtg att egg gta ate acg gag 96 
Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 

20 25 30 

caa get gga tea tct etc aac ggc gat gac gca get gtg ctt egg cat 144 
Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

gca tea ccc aat tec agg get gtt gtc acc acc gac atg ttg gtt gcg 192 
Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

ggt agg cat ttc caa ttg gat tgg tec acc ccg gaa caa ata ggg cag 240 
Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 
65 70 75 80 

aag gcg att gtg cag aac ttt get gat att gag gcg atg ggt gca cgt 288 
Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 

85 90 95 

cca gta gec gca ttg ttg gcg att tec gee ccc aca cac acc ccc gtg 336 
Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 

100 105 110 

gag ttt gtc cga ggc tta gee cgt ggc atg aat caa cgc ttg gag gag 384 
Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

tac tec gcg gaa ctt gtt ggc gga gac ate acc age ggg gac tec ttg 432 
Tyr Ser Ala Glu Leu Val Gly Gly Asp lie Thr Ser Gly Asp Ser Leu 
130 135 140 

gtt att get gta act gca att ggt caa ctg ggt gga tec ttg cca gag 480 
Val lie Ala Val Thr Ala He Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

ctg acg ttg gga cgt gee cga cca gga cag acc ctg gtg gee cac gga 528 
Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 

165 170 175 

aag ate ggt tac tec gca gca ggc ctt get eta ctg cag cac ttt ggt 576 
Lys He Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu -Gin His Phe Gly 

180 185 190 

cca gac aac gtt cca gag cac ctt cgc ccc ttg gtg gat gca cac tgc 624 
Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

gca cca gtt etc acc cca ggc cga ggc atg gtg gca cgc get get gga 672 
Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

gcg acc gee atg act gat aac teg gac gga ctg att gtg gat ctt aac 720 
Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu He Val Asp Leu Asn 
225 230 235 240 
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caa atg gcc atg aag tct ggt gtg cgc ate gat gtg gat tec tgt age 768 
Gin Met Ala Met Lys Ser Gly Val Arg lie Asp Val Asp Ser Cys Ser 

245 250 255 

ate age ccc gat gaa etc ctt age gaa gcc get tec gta etc gga aca 816 
lie Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 

260 265 270 

gac gcc tgg cga tgg ate tta age ggc ggg gaa gac cac acc ctg etc 864 
Asp Ala Trp Arg Trp lie Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

tct acg acg ttt ggc gat gcc ccc tct gga ttc cgc acc ate ggc caa 912 
Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr lie Gly Gin 
290 295 300 

gtc acc aaa aca cgc cac gaa gac etc gtc acc gta gat aag aaa acc 960 
Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

ccc gca ttt tec gat gga tgg aga age ttc taatgaccaa caccctatgg 
1010 

Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 

325 330 

aat 
1013 



<210> 524 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 

Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 

20 25 30 

Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 
65 70 75 80 

Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 

85 90 95 

Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 

100 105 110 

Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

Tyr Ser Ala Glu Leu Val Gly Gly Asp lie Thr Ser Gly Asp Ser Leu 
130 135 140 
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Val lie Ala Val 
145 

Leu Thr Leu Gly 



Lys lie Gly Tyr 

180 

Pro Asp Asn Val 
195 

Ala Pro Val Leu 
210 

Ala Thr Ala Met 
225 

Gin Met Ala Met 



lie Ser Pro Asp 

260 

Asp Ala Trp Arg 
275 

Ser Thr Thr Phe 
290 

Val Thr Lys Thr 
305 

Pro Ala Phe Ser 



Thr Ala lie Gly 
150 

Arg Ala Arg Pro 
165 

Ser Ala Ala Gly 



Pro Glu His Leu 

200 

Thr Pro Gly Arg 
215 

Thr Asp Asn Ser 
230 

Lys Ser Gly Val 
245 

Glu Leu Leu Ser 



Trp lie Leu Ser 

280 

Gly Asp Ala Pro 
295 

Arg His Glu Asp 
310 

Asp Gly Trp Arg 
325 



Gin Leu Gly Gly 
155 

Gly Gin Thr Leu 
170 

Leu Ala Leu Leu 
185 

Arg Pro Leu Val 



Gly Met Val Ala 

220 

Asp Gly Leu lie 
235 

Arg lie Asp Val 
250 

Glu Ala Ala Ser 
265 

Gly Gly Glu Asp 



Ser Gly Phe Arg 

300 

Leu Val Thr Val 
315 

Ser Phe 
330 



Ser Leu Pro Glu 

160 

Val Ala His Gly 
175 

Gin His Phe Gly 
190 

Asp Ala His Cys 
205 

Arg Ala Ala Gly 



Val Asp Leu Asn 

240 

Asp Ser Cys Ser 
255 

Val Leu Gly Thr 
270 

His Thr Leu Leu 
285 

Thr lie Gly Gin 



Asp Lys Lys Thr 

320 



<210> 525 

<211> 706 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXA01352 

<400> 525 

gtgcccaatg cattgggctg agattgcgcg ctgttgctgc gcgggaccgt tcgaacctgt 60 

ctggttaaca ccagcgaagg aagcgaggat tgattgtccc gtg ttt gaa aat cgt 115 

Val Phe Glu Asn Arg 
1 5 

ttt gac ctg cgt tgt tat gtt gtg act ggt gcg ggc teg gtg gat gag 163 
Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala Gly Ser Val Asp Glu 

10 15 20 

gtt gtg cac act gcg tct get gcg get cgt ggt ggc gcg ggt gtg gtg 211 
Val Val His Thr Ala Ser Ala Ala Ala Arg Gly Gly Ala Gly Val Val 
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25 30 35 

cag gtg cgt tea aag cct att teg cca gaa gcg atg agg gag ttg gca 259 
Gin Val Arg Ser Lys Pro lie Ser Pro Glu Ala Met Arg Glu Leu Ala 
40 45 50 

tea aag gtt gcg ctt gag gtt gcg egg tgc age cca aca acg agg gtg 307 
Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser Pro Thr Thr Arg Val 
55 60 65 

ctt ate gac gac cac etc cac gtt get tct tec tta atg cgc gaa gga 355 
Leu lie Asp Asp His Leu His Val Ala Ser Ser Leu Met Arg Glu Gly 
70 75 80 85 

etc ccg att cac ggt gtg cat ctt ggg cag gat gat atg teg gtg ctt 403 
Leu Pro lie His Gly Val His Leu Gly Gin Asp Asp Met Ser Val Leu 

90 95 100 

gag get cgt gag ttg ttg ggg cct gag gcg ate att ggg ttg act act 451 
Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala lie lie Gly Leu Thr Thr 

105 HO 115 

gga acc eta gaa ctt gtg gcg gcg gcg aat gag ctg tec gat gtg ttg 499 
Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu Leu Ser Asp Val Leu 
120 125 130 

gat tac ate ggt get ggg ccg ttt egg aag act ccc acc aag gat tea 547 
Asp Tyr He Gly Ala Gly Pro Phe Arg Lys Thr Pro Thr Lys Asp Ser 
135 140 145 

ggt egg cca ccg att ggc ctt gcg ggt tat ccc cct ttg gtg gaa ttg 595 
Gly Arg Pro Pro He Gly Leu Ala Gly Tyr Pro Pro Leu Val Glu Leu 
150 155 160 165 

tec aag gtg ccg ate gtt gcg att ggt gat gtc acc cct gee gat gtg 643 
Ser Lys Val Pro He Val Ala He Gly Asp Val Thr Pro Ala Asp Val 

170 175 180 

cgc get etc age gca acc ggt gtg get ggc gtt gee atg gtg egg get 691 
Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val Ala Met Val Arg Ala 

185 190 195 

ttt tct gaa tct gat 706 
Phe Ser Glu Ser Asp 
200 



<210> 526 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Val Phe Glu Asn Arg Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala 
15 10 15 

Gly Ser Val Asp Glu Val Val His Thr Ala Ser Ala Ala Ala Arg Gly 

20 25 30 

Gly Ala Gly Val Val Gin Val Arg Ser Lys Pro He Ser Pro Glu Ala 
35 40 45 



761 




WO 01/00843 w W PCT/IB00/00923 




Met Arg Glu Leu Ala Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser 
50 55 60 

Pro Thr Thr Arg Val Leu He Asp Asp His Leu His Val Ala Ser Ser 
65 70 75 80 

Leu Met Arg Glu Gly Leu Pro He His Gly Val His Leu Gly Gin Asp 

85 90 95 

Asp Met Ser Val Leu Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala He 

100 105 110 

He Gly Leu Thr Thr Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu 
115 120 125 

Leu Ser Asp Val Leu Asp Tyr He Gly Ala Gly Pro Phe Arg Lys Thr 
130 135 140 

Pro Thr Lys Asp Ser Gly Arg Pro Pro He Gly Leu Ala Gly Tyr Pro 
14 5 150 155 160 

Pro Leu Val Glu Leu Ser Lys Val Pro He Val Ala He Gly Asp Val 

165 170 175 

Thr Pro Ala Asp Val Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val 

180 185 190 

Ala Met Val Arg Ala Phe Ser Glu Ser Asp 
195 200 

<210> 527 
<211> 944 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> RXA01381 

<400> 527 

tec gca ggc gtt gga acc ate acg gtc ate gat gac gac ace gtc gac 48 
Ser Ala Gly Val Gly Thr He Thr Val He Asp Asp Asp Thr Val Asp 
15 10 15 

att tec aac att cac cgc caa ate etc ttc ggc gca age gat gtc ggt 96 
lie Ser Asn He His Arg Gin He Leu Phe Gly Ala Ser Asp Val Gly 

20 25 30 

cga ccc aag gtc gag gtt gec gec gag cgc etc aaa gaa etc caa cca 144 
Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

gac ate acc gtc aac gcg ttg cac gaa egg ate act cca gaa aac gec 192 
Asp He Thr Val Asn Ala Leu His Glu Arg He Thr Pro Glu Asn Ala 
50 55 60 

tgc gag ctg etc aat tec gtg gac etc gtc tta gac ggc tec gat tct 240 
Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
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ttc tec aca aaa tac tta gtg tct gat gec gec gaa ate acc gga act 288 
Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 

85 90 95 

ccc etc ate tgg gca acg gta ctg cgc ttt cac ggc gaa ctg gca etc 336 
Pro Leu lie Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 

100 105 110 

ttc aac tct ggc ccc gac cac cgc gga gtc ggc ctg cgc gac gtc ttc 384 
Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

ccc gaa caa ccc tec gec gat ttc gtc cct gac tgc gee acc get ggt 432 
Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

gtt ctt ggc gee acc aca gec acc ate ggc gca etc atg gee act cac 480 
Val Leu Gly Ala Thr Thr Ala Thr lie Gly Ala Leu Met Ala Thr His 
145 150 155 160 

gec ate gga ttt etc aca gaa ate ggc gac gtc caa cca ggc aca ate 528 
Ala lie Gly Phe Leu Thr Glu lie Gly Asp Val Gin Pro Gly Thr lie 

165 170 175 

etc tec tac gac gca ttc ccc gec gee acg cgc age ttc cgc gtc tec 576 
Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 

180 185 190 

gee gac ccg gcg cgc cca ctg gtc acc cgc etc cgc gee tec tac gag 624 
Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

gca gcg cgc acc gat aca act teg ctt ate gac gee acc etc aac ggc 672 
Ala Ala Arg Thr Asp Thr Thr Ser Leu lie Asp Ala Thr Leu Asn Gly 
210 215 220 

tec etc acc gee etc gat ate cga gag cca cat gaa gtt ctg etc aaa 720 
Ser Leu Thr Ala Leu Asp lie Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 

gac etc ccc gag ggc gca acg tea ctg aag etc ccc tta age cag ate 768 
Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin lie 

245 250 255 

acc teg gac age gac att tta gag gca ctg tct gga -ate gac ggc gac 816 
Thr Ser Asp Ser Asp lie Leu Glu Ala Leu Ser Gly lie Asp Gly Asp 

260 265 270 

att ttg gtc tac tgc get teg gga ate cgc agt tec gac ttc ate gac 864 
lie Leu Val Tyr Cys Ala Ser Gly lie Arg Ser Ser Asp Phe lie Asp 
275 280 285 

aac tac tec cac etc ggc cac aaa ttt gtg aat ctt ccc ggt ggg gtc 912 
Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

aac gcg ctg tagctgtcaa tttaagaggc cag 944 

Asn Ala Leu 

305 
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<210> 528 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 

lie Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 

20 25 30 

Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
65 70 75 80 

Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 

85 90 95 

Pro Leu lie Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 

100 105 110 

Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

Pro Glu Gin Pro Ser Ala Asp Phe val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

Val Leu Gly Ala Thr Thr Ala Thr lie Gly Ala Leu Met Ala Thr His 
145 150 155 160 

Ala He Gly Phe Leu Thr Glu He Gly Asp Val Gin Pro Gly Thr He 

165 170 175 

Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 

180 185 190 

Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

Ala Ala Arg Thr Asp Thr Thr Ser Leu He Asp Ala Thr Leu Asn Gly 
210 215 220 

Ser Leu Thr Ala Leu Asp He Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 

Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin He 

245 250 255 

Thr Ser Asp Ser Asp lie Leu Glu Ala Leu Ser Gly He Asp Gly Asp 

260 265 270 

He Leu Val Tyr Cys Ala Ser Gly He Arg Ser Ser Asp Phe He Asp 
275 280 285 
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Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

Asn Ala Leu 
305 



<210> 529 
<211> 259 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (259) 

<223> RXA01360 

<400> 529 

gtggcaatca acgccgcggt cgtacccaga tcccagtggt cacgcgccat ttgtgacaac 60 

gattccgtag aagttctcac cgcaattcag ggaggttaaa atg ctg cat att get 115 

Met Leu His lie Ala 
1 5 

gat aaa act ttc gat tec cac etc ate atg ggc acc ggc gga gee ace 163 
Asp Lys Thr Phe Asp Ser His Leu lie Met Gly Thr Gly Gly Ala Thr 

10 15 20 

tct cag gcg ttg ctg gag gaa tec ctt gtc gec agt gga act caa ttg 211 
Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala Ser Gly Thr Gin Leu 

25 30 35 

acc acc gtg gcg atg cgt cga cac caa gca acc acc tct age gga gaa 259 
Thr Thr Val Ala Met Arg Arg His Gin Ala Thr Thr Ser Ser Gly Glu 
40 45 50 

<210> 530 
<211> 53 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 530 

Met Leu His lie Ala Asp Lys Thr Phe Asp Ser His Leu lie Met Gly 
1 5 10 15 

Thr Gly Gly Ala Thr Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala 

20 25 30 

Ser Gly Thr Gin Leu Thr Thr Val Ala Met Arg Arg His Gin Ala Thr 
35 40 45 

Thr Ser Ser Gly Glu 
50 



<210> 531 
<211> 629 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) . . (606) 
<223> RXA01361 

<400> 531 

gcc gac get gtg ate tct att gat ggc cac gat ccg tgt ttg acc gtg 48 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

acg atg aat teg ggg gtg agg gtt gcg teg aaa age gtt gtt gtt ttg 96 
Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 

20 25 30 

gcg gcg ggc ctg ggc gcc gca age att ccc ggc tgg ttt gag ggc gcg 144 
Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

aac cca ttg cag ttg agg ccg gtg tac ggc gat att gtg cgc gtg cgc 192 
Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

gtg ccg gag cga ctg cag ccg atg gtc acc aag gtg gtg cgc ggg ttt 240 
Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

gtg gaa gat cgt cag att tat ate att ccg cgt acc gat ggc acc etc 288 
Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 

85 90 95 

gcg ate ggc gcg aca age cgt gag gat cac ccg caa cct cga acg ggc 336 
Ala lie Gly Ala Thr Ser ArgjGlu Asp His Pro Gin Pro Arg Thr Gly 

100 * 105 110 

gca gtg cat gat ttg eta cgc gat get ate cgt ttg att ccg ggc att 384 
Ala Val His Asp Leu Leu Arg Asp Ala lie Arg Leu lie Pro Gly lie 
115 120 125 

gaa gaa acc gaa ttt ate gaa gtc acc tgc ggc gcc cgc ccc ggc acc 432 
Glu Glu Thr Glu Phe lie Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

ccg gat gac ctg ccg tac ctg gga tgg gtt gga tec aat gtg att gcg 480 
Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val lie Ala 
145 150 155 160 

tec aca gga tat ttc cgc cat gga att ttg ctg tea gcc ctt ggt gca 528 
Ser Thr Gly Tyr Phe Arg His Gly lie Leu Leu Ser Ala Leu Gly Ala 

165 170 175 

cgc get gcc gtt gat atg gca acc aac cag cca ctg ttc ccc act ctt 576 
Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 

180 185 190 

gat gtg tgc gat ccg ttt cgc cac caa att taaggatttt tcacaagtga 626 
Asp Val Cys Asp Pro Phe Arg His Gin lie 
195 200 



tta 



629 
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<210> 532 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 is 

Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 

20 25 30 

Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 

85 90 95 

Ala lie Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 

100 105 no 

Ala Val His Asp Leu Leu Arg Asp Ala He Arg Leu He Pro Gly He 
115 120' 125 

Glu Glu Thr Glu Phe He Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val He Ala 
145 150 155 160 

Ser Thr Gly Tyr Phe Arg His Gly He Leu Leu Ser Ala Leu Gly Ala 

165 170 175 

Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 

180 185 190 

Asp Val Cys Asp Pro Phe Arg His Gin He 
195 200 



<210> 533 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA01208 

<400> 533 

tactaggcac ggggtgccaa ccggatggaa aaattccgga ggctgagaaa acacccgttg 60 
aacctgctct agctcgtact agcgaaggga tggccttaac gtg get aac teg ttt 115 
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Val Ala Asn Ser Phe 
1 5 

ttg gat tct tta act ctt gtt cga caa aac act ccc ctt gtt cag tgt 163 
Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr Pro Leu Val Gin Cys 

10 15 20 

ttg acc aac tct gtg gtc atg caa ttc acg gcc aat gtg ttg ctt gcc 211 
Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala Asn Val Leu Leu Ala 



25 30 



35 



gcg ggt gcg acc cct gcg atg gtg gat act cca get gaa teg gca gaa 259 
Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro Ala Glu Ser Ala Glu 
40 45 



50 



ttc gcc get gtg gcc aat gga gtg etc ate aat 

Phe Ala Ala Val Ala Asn Gly Val Leu He Asn Ala Gly Thr Pro Ser 



gcg gga act cct tct 3 07 



55 60 



65 



?? 9 JJ? ff °f a " C atg acc aa9 gcc att 939 3gt gca cga aaa 355 

Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala He Glu Gly Ala Arg Lys 

70 75 80 85 



III STv Jhr Prn 52 ?? r"* V* CC " 9 " 9Ct 9t9 99t 999 tt9 tC9 ^03 
Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala Val Gly Gly Leu Ser 



90 95 



100 



%f g ^ 339 tat 909 939 993 atC 9tc 9at aa 9 ca 9 «=ct gcc gca 451 

Glu Arg Thr Lys Tyr Ala Glu Gly He Val Asp Lys Gin Pro Ala Ala 

105 no 



115 



a ^ * 9t H ga aac gcc tca gag 9tc gtg 9C9 ctt 9cg ggg etc ggt g CC 499 

He Arg Gly Asn Ala Ser Glu Val Val Ala Leu Ala Gly Leu Gly iSa 



120 125 



130 



ggt ggg cgc ggc gta gac gcg acc gat tec gtg gaa gtg gcg ttg gag 547 
Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val Glu Val 111 Leu Glu 
135 140 



145 



?f 9 ?f 9 of 3 ttg ttg gCC 339 Cgc act 99t 99= 9tc gtg get gtc tct 595 
Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly Val Val Ala Val Ser 

150 155 160 i 6 5 

ggt gcg gag gac ttg att gtg tct gcg gat egg gtg acg too tta cot sii 
Gly Ala Glu Asp Leu He Val Ser Ala Asp Arg Va? Thr j£ £eu Sg 



170 175 



180 



S r? 9 a** o° 9 at9 " 9 ° ag ° tg gt9 att ggc act 993 t9c ttg 691 

Ser Gly Asp Pro Met Leu Gin Leu Val He Gly Thr Gly Cys Ser Leu 

185 190 



195 



ggc gcg ctg aca get gca tat eta ggc gcc acg gtt gac tca gat att 73 9 
Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr Val Asp Ser Asp He 

200 205 



210 



tec gcg cac gat get gtg ttg get gcg cat gcc cat gtg ggt get get 
Ser Ala His Asp Ala Val Leu Ala Ala His Ala His Val Gly Ala Ala 
215 220 225 



787 



ggc cag att gca gca cag aag gca teg gcg cca ggc age ttt gcg gtg 
Gly Gin He Ala Ala Gin Lys Ala Ser Ala Pro Gly Ser Phe Ala Val 



835 
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230 235 240 245 

gcg ttt att gat gcg ctt tat gac gtg gat gcc cag get gtg gec teg 883 
Ala Phe lie Asp Ala Leu Tyr Asp Val Asp Ala Gin Ala Val Ala Ser 

250 255 260 

ttg gtt gat gtg cga gag gcc tgaaaagtac gtgactgatt ttt 927 
Leu Val Asp Val Arg Glu Ala 

265 



<210> 534 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Val Ala Asn Ser Phe Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr 
15 10 15 

Pro Leu Val Gin Cys Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala 

20 25 30 

Asn Val Leu Leu Ala Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro 
35 40 45 

Ala Glu Ser Ala Glu Phe Ala Ala Val Ala Asn Gly Val Leu lie Asn 
50 55 60 

Ala Gly Thr Pro Ser Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala lie 
65 70 75 80 

Glu Gly Ala Arg Lys Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala 

85 90 95 

Val Gly Gly Leu Ser Glu Arg Thr Lys Tyr Ala Glu Gly lie Val Asp 

100 105 110 

Lys Gin Pro Ala Ala lie Arg Gly Asn Ala Ser Glu Val Val Ala Leu 
115 120 125 

Ala Gly Leu Gly Ala Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val 
130 135 140 

Glu Val Ala Leu Glu Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly 
145 150 155 160 

Val Val Ala Val Ser Gly Ala Glu Asp Leu lie Val Ser Ala Asp Arg 

165 170 175 

Val Thr Trp Leu Arg Ser Gly Asp Pro Met Leu Gin Leu Val lie Gly 

180 185 190 

Thr Gly Cys Ser Leu Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr 
195 200 205 

Val Asp Ser Asp lie Ser Ala His Asp Ala Val Leu Ala Ala His Ala 
210 215 220 

His Val Gly Ala Ala Gly Gin lie Ala Ala Gin Lys Ala Ser Ala Pro 
225 230 235 240 
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Gly Ser Phe Ala Val Ala Phe lie Asp Ala Leu Tyr Asp Val Asp Ala 

245 250 255 

Gin Ala Val Ala Ser Leu Val Asp Val Arg Glu Ala 

260 265 



<210> 535 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXA00838 

<400> 535 

tcgtctaata gtgctgccaa tccaccggcc attgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 115 

Met Lys lie Ala lie 
1 5 

gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 

10 15 20 

tct ggt gca gat ate acg atg gtt gca cgt gga cga aca tta gaa gee 211 
Ser Gly Ala Asp He Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 

25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His He Asn Asp Ala Arg Gly Glu Arg Tyr 
40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 307 
Val Pro He Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 

gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 
Val Val Met He Ala Thr Lys Ala Leu Ser Arg Ser Leu Asp Leu Ala 
70 75 80 



85 



gaa ctt ttg ggt ggg ata cct gcg aat teg gtg gtc gcg att act cag 
Glu Leu Leu Gly Gly He Pro Ala Asn Ser Val Val Ala He Thr Gin 

90 95 100 



cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 
Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 
120 125 130 



403 



aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 451 
Asn Ser He Glu Ser Ala Asp Leu Ala Ala Lys Ser He Gly Ala Asp 

105 no us 



499 



gee tea gtg tea tac aag gga ggc cca ctg tec tac acg ttt ggt gat 547 
Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 
135 140 145 
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tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gec ggt 595 
Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 
150 155 160 165 

att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 643 
lie Asp Gly Val Leu His Pro Asp lie Leu Val Asp Val Trp Glu Lys 

170 175 180 

gec atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 691 
Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 

185 190 195 

caa tta ggt acc ttg cgt acg cat ttt agg get tec ctg gaa gee ttg 739 
Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala Ser Leu Glu Ala Leu 
200 205 210 

atg gaa gag gtg get gag gtg get cgc gcg gca ggt gtt gcg ttg ccg 787 
Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 
215 220 225 

age gat gcg gtg gag cgc acc atg aat ttt gcg gat egg atg cct gag 835 
Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 
230 235 240 245 

aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 883 
Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 

250 255 260 

gag ctt gag get cag aca ggt gca att gtg egg gca gcg cac aaa gtg 931 
Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg Ala Ala His Lys Val 

265 270 275 

ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 979 
Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr Ala Gly Leu Lys Leu 
280 285 290 

aaa gaa gag gaa aat tea ctt tagggataga atcaagatcc atg 
1023 

Lys Glu Glu Glu Asn Ser Leu 
295 300 



<210> 536 
<211> 300 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 536 

Met Lys lie Ala He Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly 
1 5 ,10 15 

Ala Leu Leu Gin Glu Ser Gly Ala Asp He Thr Met Val Ala Arg Gly 

20 25 30 

Arg Thr Leu Glu Ala Leu Lys Ser Lys Gly Leu His He Asn Asp Ala 
35 40 45 

Arg Gly Glu Arg Tyr Val Pro He Pro Ala Val Ala Ser Val Gin Glu 
50 55 60 

Leu Lys Asp Ala Asp Val Val Met He Ala Thr Lys Ala Leu Ser Arg 
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65 70 75 80 

Ser Leu Asp Leii Ala Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val 

85 90 95 

Val Ala lie Thr Gin Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys 

100 105 110 

Ser lie Gly Ala Asp Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe 
115 120 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly lie Asp Gly Val Leu His Pro Asp lie Leu Val 

165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly 

180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 

245 250 255 

Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg 

260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu He Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 295 300 



<210> 537 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02400 

<400> 537 

aggtgccccc aacgttgcct gttgactgca aattttccga aagaatccat aaactacttc 60 

tttaagtcgc cagattaaag tcgtcaatga aaggacatac atg tct att tec cgc 115 

Met Ser lie Ser Arg 
1 5 
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acc gtc ttc ggc ate gca gec acc gca gec ctg tct gca get etc gtt 163 
Thr Val Phe Gly lie Ala Ala Thr Ala Ala Leu Ser Ala Ala Leu Val 

10 15 20 

gcg tgt tct cca cct cac cag cag gat tec cca gtc cag cgc acc aat 211 
Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro Val Gin Arg Thr Asn 

25 30 35 

gag ate ttg act act tct cag aac cca act tct gcg age age acc tea 259 
Glu lie Leu Thr Thr Ser Gin Asn Pro Thr Ser Ala Ser Ser Thr Ser 
40 45 50 

acc tct tec gca acg act act tec tea get cct gtg gaa gag gac gta 307 
Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro Val Glu Glu Asp Val 
55 60 65 

gag ate gtt gtt tea cca gca gcg ttg gtg gac ggt gag cag gtt acc 355 
Glu lie Val Val Ser Pro Ala Ala Leu Val Asp Gly Glu Gin Val Thr 
70 75 80 85 

ttc gaa ate tct gga ctt gat cca gag ggc ggc tac tac gca gcg ate 403 
Phe Glu lie Ser Gly Leu Asp Pro Glu Gly Gly Tyr Tyr Ala Ala lie 

90 95 100 

tgc gat tec gta gcg aac cct ggt aac cca gtt cct tct tgc acc ggc 451 
Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val Pro Ser Cys Thr Gly 

105 no us 

gaa atg get gat ttc acg tec cag gca tgg ttg age aac tec cag ccc 499 
Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu Ser Asn Ser Gin Pro 
120 125 130 

ggc gcg act gta gag ate gca gaa gac ggc acc gca act gtg gag ctt 547 
Gly Ala Thr Val Glu lie Ala Glu Asp Gly Thr Ala Thr Val Glu Leu 
135 140 145 

gaa get acc gca acc ggc act ggc ttg gac tgc acc act cag get tgt 595 
Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys Thr Thr Gin Ala Cys 
150 155 160 165 

gta gcg aag gtc ttc ggc gat cat acc gaa ggt ttc cgc gat gtt get 643 
Val Ala Lys Val Phe Gly Asp His Thr Glu Gly Phe Arg Asp Val Ala 

170 175 180 

gaa gtc cca gtt act ttc gca gec get taagttttct taaaaegcac 690 
Glu Val Pro Val Thr Phe Ala Ala Ala 

185 190 



tea 



<210> 538 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Ser He Ser Arg Thr Val Phe Gly He Ala Ala Thr Ala Ala Leu 
15 10 15 



693 
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Ser Ala Ala Leu Val Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro 

20 25 30 

Val Gin Arg Thr Asn Glu lie Leu Thr Thr Ser Gin Asn Pro Thr Ser 
35 40 45 

Ala Ser Ser Thr Ser Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro 
50 55 60 

Val Glu Glu Asp Val Glu lie Val Val Ser Pro Ala Ala Leu Val Asp 
65 70 75 80 

Gly Glu Gin Val Thr Phe Glu lie Ser Gly Leu Asp Pro Glu Gly Gly 

85 90 95 

Tyr Tyr Ala Ala lie Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val 

100 105 110 

Pro Ser Cys Thr Gly Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu 
115 120 125 

Ser Asn Ser Gin Pro Gly Ala Thr Val Glu lie Ala Glu Asp Gly Thr 
130 135 140 

Ala Thr Val Glu Leu Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys 
14 5 150 155 160 

Thr Thr Gin Ala Cys Val Ala Lys Val Phe Gly Asp His Thr Glu Gly 

165 170 175 

Phe Arg Asp Val Ala Glu Val Pro Val Thr Phe Ala Ala Ala 

180 185 190 . 

<210> 539 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 

<400> 539 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 

10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He Val Asp Ser Ala He 

25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
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40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 

90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 

105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 547 
Val Ala Leu Pro Asp Val lie Gly lie Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 . 
lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala lie Gly 

170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro lie Asp 

185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gee cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala Gly Thr Asp Pro Thr 

250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 

265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 
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ggc gtc aac acg 
1027 

Gly Val Asn Thr 
295 

ctg gaa gcg gtc 
1075 

Leu Glu Ala Val 
310 

atg ttg ggc tct 
1123 

Met Leu Gly Ser 



tec cac gag cac 
1171 

Ser His Glu His 

345 

age ggt gat cgc 
1219 

Ser Gly Asp Arg 
360 

ctg gec gtg cac 
1267 

Leu Ala Val His 
375 

gtg ttg tgc gac 
1315 

Val Leu Cys Asp 
390 

cag get cag gga 
1363 

Gin Ala Gin Gly 



ggt gga cat ctg 
1411 

Gly Gly His Leu 

425 

gac ggc teg gtg 
1459 

Asp Gly Ser Val 
440 

tec cat ggc aca 
1507 

Ser His Gly Thr 
455 

gee gee ggc gaa 
1528 

Ala Ala Gly Glu 
470 



ate cac acc cca 

lie His Thr Pro 
300 

ttt tec gat gtc 

Phe Ser Asp Val 
315 

gec gac acc gtc 

Ala Asp Thr Val 
330 

ggt ccc gtg gtg 
Gly Pro Val Val 

eta ctg gat gcg 

Leu Leu Asp Ala 

365 

gtc gat gtg gtc 

Val Asp Val Val 
380 

agt get cct gec 

Ser Ala Pro Ala 
395 

ttt gcg egg act 

Phe Ala Arg Thr 
410 

act ggc gcg ctt 
Thr Gly Ala Leu 

ttc cag gtg gaa 

Phe Gin Val Glu 

445 

ggc tgt teg etc 

Gly Cys Ser Leu 
460 

age gtg gaa 

Ser Val Glu 
475 



ccc ttg acc ttt 

Pro Leu Thr Phe 

305 

acc gtc gat gee 

Thr Val Asp Ala 
320 

gat ctg gtg get 

Asp Leu Val Ala 
335 

ctt gat ccc gtc 

Leu Asp Pro Val 
350 

age get gaa gaa 
Ser Ala Glu Glu 

acc ccg aat ate 

Thr Pro Asn lie 

385 

ate acc atg gat 

lie Thr Met Asp 
400 

cat gac acc ate 

His Asp Thr lie 
415 

get gat aac get 

Ala Asp Asn Ala 
430 

aac ctg cgt gtc 
Asn Leu Arg Val 

tct gcg tea ctt 

Ser Ala Ser Leu 

465 



ttg gaa gaa cag 
Leu Glu Glu Gin 

ate aag etc ggc 

lie Lys Leu Gly 

325 

tea tgg ctt ggt 

Ser Trp Leu Gly 
340 

atg ate gec acc 

Met lie Ala Thr 
355 

teg ctg cgc cgc 

Ser Leu Arg Arg 
370 

ccc gaa ctt gee 
Pro Glu Leu Ala 

gag gee att get 

Glu Ala lie Ala 

405 

gtc att gtc aag 

Val lie Val Lys 
420 

gtc gtg cgc ccc 

Val Val Arg Pro 
435 

-aac acc acc aac 

Asn Thr Thr Asn 
450 

gee acc aag ate 
Ala Thr Lys lie 
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<210> 540 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 

20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 

85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 

100 105 110 

Gly Leu Ser lie Glu Asn Leu Asp Gin Leu His Ala Val lie Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val lie Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 

165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 

180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr :Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala 

245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 

260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 
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Ala Gin Asn Thr His 
290 

Phe Leu Glu Glu Gin 
305 

Ala lie Lys Leu Gly 

325 

Ala Ser Trp Leu Gly 

340 

Val Met lie Ala Thr 
355 

Glu Ser Leu Arg Arg 
370 

lie Pro Glu Leu Ala 
385 

Asp Glu Ala lie Ala 

405 

lie Val lie Val Lys 

420 

Ala Val Val Arg Pro 
435 

Val Asn Thr Thr Asn 
450 

Leu Ala Thr Lys lie 



Gly Val Asn Thr lie His 
295 

Leu Glu Ala Val Phe Ser 
310 315 

Met Leu Gly Ser Ala Asp 

330 

Ser His Glu His Gly Pro 

345 

Ser Gly Asp Arg Leu Leu 
360 

Leu Ala Val His Val Asp 
375 

Val Leu Cys Asp Ser Ala 
390 395 

Gin Ala Gin Gly Phe Ala 

410 

Gly Gly His Leu Thr Gly 

425 

Asp Gly Ser Val Phe Gin 
440 

Ser His Gly Thr Gly Cys 
455 

Ala Ala Gly Glu Ser Val 
470 475 



Thr Pro Pro Leu Thr 
300 

Asp Val Thr Val Asp 

320 

Thr Val Asp Leu Val 

335 

Val Val Leu Asp Pro 
350 

Asp Ala Ser Ala Glu 
365 

Val Val Thr Pro Asn 
380 

Pro Ala lie Thr Met 

400 

Arg Thr His Asp Thr 

415 

Ala Leu Ala Asp Asn 
430 

Val Glu Asn Leu Arg 
445 

Ser Leu Ser Ala Ser 
460 

Glu 



<210> 541 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> FRXA01209 

<400> 541 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 

10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He Val Asp Ser Ala He 

25 30 35 
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tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 

90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 

105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 547 
Val Ala Leu Pro Asp Val lie Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

ace aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 

170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 

185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr -Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gec cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 

250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 

265 270 275 
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ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
1027 

Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gec ate aag etc ggc 
1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gec gac acc gtc gat ctg gtg get tea tgg ctt ggt 
1123 

Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 

330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gec acc 
1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 

345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 
1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gee 
1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gec ate acc atg gat gag gee att get 
1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 

390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 
1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 

410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 
1411 

Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Mai Val Arg Pro 

425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 
1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gee acc aag ate 
1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gec gec ggc gaa age gtg gaa 
1528 
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Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 542 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 542 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 

20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 

85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 

100 105 110 

Gly Leu Ser lie Glu Asn Leu Asp Gin Leu His Ala Val lie Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val lie Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 

165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 

180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu ^le Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 

245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 

260 265 270 
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lie Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr lie His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala He Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 

325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 

340 345 350 

Val Met He Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

He Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala He Thr Met 
385 390 395 400 

Asp Glu Ala He Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 

405 410 415 

He Val He Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 

420 425 430 

Ala Val val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys He Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 543 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01413 

<400> 543 

tttgccctat tggaagaagt aaattccaca ccttcacttt ccaatacttc ttttggtgag 60 

cgggtttcct cagcgtttaa ccatctgaaa ccatctgaga ttg acc cat ctg ttc 115 

Leu Thr His Leu Phe 
1 5 

tta gaa etc gat gag cgt tta gta ctg ggt gtt cag caa gat ggt tac 163 
Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val Gin Gin Asp Gly Tyr 

10 15 20 
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caa tgg act gag cat ttg ttc egg ctg cca ctg caa cat etc cgt aac 211 
Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu Gin His Leu Arg Asn 

25 30 35 



teg ccc aat gac ctg cag gga ttg aag ata cga tgg tgt gaa ctt tat 
Ser Pro Asn Asp Leu Gin Gly Leu Lys lie Arg Trp Cys Glu Leu Tyr 
40 45 50 



259 



tec aca acg ggg aaa gat caa ggg gta gaa ctt ctg cct caa gca ace 307 
Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu Leu Pro Gin Ala Thr 
55 60 65 

gtc gtt ace cca aat aac ttc gag get tec acc etc tec ggc ctt gag 355 
Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr Leu Ser Gly Leu Glu 
70 75 80 85 

aag ctt gag acc gtc gag gac etc aag gag get gee cgc etc att tat 403 
Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala Ala Arg Leu lie Tyr 

90 95 100 

gag caa ggc ccc cag tac gta gtc gtc aag ggt ggc atg gac ttc ccc 451 
Glu Gin Gly Pro Gin Tyr Val Val Val Lys Gly Gly Met Asp Phe Pro 

105 HO us 

ggc gag aac gee gtg gat gtg ctt ttc gac gga tec tec tac cac gtc 499 
Gly Glu Asn Ala Val Asp Val Leu Phe Asp Gly Ser Ser Tyr His Val 
120 125 130 

ttc tct gag cca aag att ggt gaa gag cgc gtt tec ggc gca gtc tgc 547 
Phe Ser Glu Pro Lys lie Gly Glu Glu Arg Val Ser Gly Ala Val Cys 
135 140 145 

acc ttc gca get gtt ate acc gca gag eta gca aag ggt get gag gtt 595 
Thr Phe Ala Ala Val lie Thr Ala Glu Leu Ala Lys Gly Ala Glu Val 
150 155 160 165 

gta gac cca gtg gca acc gca aag cgt gtg gtc acc cgt gcg gtt caa 643 
Val Asp Pro Val Ala Thr Ala Lys Arg Val Val Thr Arg Ala Val Gin 

170 175 180 

gat get gtt gca tec aac gca cct ttt acc tec gta tgg ctt get gag 691 
Asp Ala Val Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu 

185 190 195 

gac aac aag tagagtttta aaataccgat caa 723 
Asp Asn Lys 
200 



<210> 544 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 544 

Leu Thr His Leu Phe Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val 
15 io 15 

Gin Gin Asp Gly Tyr Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu 

20 25 30 
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Gin His Leu Arg Asn Ser Pro Asn Asp Leu Gin Gly Leu Lys lie Arg 
35 40 45 

Trp Cys Glu Leu Tyr Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu 
50 55 60 

Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr 
65 70 75 80 

Leu Ser Gly Leu Glu Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala 

85 90 95 

Ala Arg Leu lie Tyr Glu Gin Gly Pro Gin Tyr Val Val Val Lys Gly 

100 105 110 

Gly Met Asp Phe Pro Gly Glu Asn Ala Val Asp Val Leu Phe Asp Gly 
115 120 125 

Ser Ser Tyr His Val Phe Ser Glu Pro Lys lie Gly Glu Glu Arg Val 
130 135 140 

Ser Gly Ala Val Cys Thr Phe Ala Ala Val lie Thr Ala Glu Leu Ala 
145 150 155 160 

Lys Gly Ala Glu Val Val Asp Pro Val Ala Thr Ala Lys Arg Val Val 

165 170 175 

Thr Arg Ala Val Gin Asp Ala Val Ala Ser Asn Ala Pro Phe Thr Ser 

180 185 190 

• * 

Val Trp Leu Ala Glu Asp Asn Lys 
195 200 



<210> 545 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXN01617 

<400> 545 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 60 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 
1 5 

act gga ate ace gtt ttg tec egg ttt gat gcg cag gtt ate get aat 163 
Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala Gin Val lie Ala Asn 

10 15 20 

cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg aag ate 211 
Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys lie 

25 30 35 

ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc get ttg 259 
Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr Ala Leu 
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40 45 50 

gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg ate tgc 307 
Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu lie Cys 
55 60 65 

aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec ctt cgc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 

gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 403 
Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 

90 95 100 

gec acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 451 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp Asp Leu 

105 110 115 

aag gaa gca gec cgc etc att cat gag caa gga cct cag tac gtc gtt 499 
Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 547 
Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 595 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He Gly Asp 
150 155 160 165 

gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 643 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He Thr Ala 

170 175 180 

gag ctg gec aag ggc aac tct gec gtt gat gca gtg acc acc get aag 691 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 

185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 739 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 792 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 



cct 



<210> 546 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 546 

Leu He Leu Lys Thr Thr Gly He Thr Val Leu Ser Arg Phe Asp Ala 
15 10 15 

Gin Val He Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu 

20 25 30 
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Asp Val Val Lys lie 
35 

Val Ala Thr Ala Leu 
50 

Pro Val Leu lie Cys 
65 

Asp Thr Ala Leu Arg 

85 

Pro Asn Asn Phe Glu 

100 

Thr lie Asp Asp Leu 
115 

Pro Gin Tyr Val Val 
130 

Ala Val Asp Val Leu 
145 

Pro Lys lie Gly Asp 

165 

Ala Val lie Thr Ala 

180 

Val Thr- Thr Ala Lys 
195 

Ala Ser Asn Ala Pro 
210 



Gly Met Leu Gly Thr Pro 
40 

Glu Glu Asn Ser Phe Lys 
55 

Lys Gly Gin Glu Pro Gly 
70 75 

Ala Lys Val Leu Pro Gin 

90 

Ala Thr Thr Leu Ser Gly 

105 

Lys Glu Ala Ala Arg Leu 
120 

Val Lys Gly Gly lie Asp 
135 

Phe Asp Gly Thr Asp Tyr 
150 155 

Glu Arg Val Ser Gly Ala 

170 

Glu Leu Ala Lys Gly Asn 

185 

Arg Val Val Thr Arg Ala 
200 

Phe Thr Ser Val Trp Leu 
215 



Ala Thr lie Asp Thr 
45 

His Val Val Leu Asp 
60 

Ala Ala Leu Asp Thr 

80 

Ala Thr Val Val Thr 

95 

Leu Asp Lys Leu Glu 
110 

He His Glu Gin Gly 
125 

Phe Pro Gly Asp Asn 
140 

His Val Phe Ser Glu 

160 

Gly Cys Thr Phe Ala 

175 

Ser Ala Val Asp Ala 
190 

Val Lys Asp Ala Val 
205 

Ala Glu Asp Asn Lys 
220 



<210> 547 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (615) 
<223> FRXA01617 

<400> 547 

get aat cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg 48 

Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

aag ate ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc 96 
Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr Val Ala Thr 

20 25 30 

get ttg gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
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35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec 192 
lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

ttc gag gec acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 

85 90 95 

gac ctg aag gaa gca gec cgc etc att cat gag caa gga cct cag tac 336 
Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 

100 105 110 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 384 
Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 432 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate 480 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

acc gca gag ctg gec aag ggc aac tct gee gtt gat gca gtg acc acc 528 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 

165 170 175 

get aag cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac 576 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 

180 185 190 

gca ccg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt 625 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaaeaagctc cct 638 



<210> 548 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 548 

Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 

20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
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50 55 60 

Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 so 

Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 

85 90 95 

Asp Leu Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr 

100 105 no 

Val Val Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He 
130 135 140 

Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He 
145 150 155 16Q 

Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 

165 170 175 

Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 

180 185 190 

Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

<210> 549 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (101) . . (892) 
<223> RXS01807 

<400> 549 

gctcaccgag ctggacacca agctccgcgc agtgcaggaa gaacacggcg agctggaaat 60 

gcagtggctg gaactcggcg aggaaatcga gggctagttc atg ccg teg gca ggc 115 

Met Pro Ser Ala Gly 
1 5 



gag gag att tta gag cag cgc gca cag ctg gag ttt gat cag cgc cgc 
Glu Glu He Leu Glu Gin Arg Ala Gin Leu Glu Phe Asp Gin Arg Arg 

1° 15 20 



163 



gec gat gtg gtg atg ate ggc age cag gtg gtt tat ggt tec gtg ggg 211 
Ala Asp Val Val Met He Gly Ser Gin Val Val Tyr Gly Ser Val Gly 

25 30 35 

etc agt get gec att ccg gtg atg cac aac gaa ggc etc cgc gtg gtc 259 
Leu Ser Ala Ala He Pro Val Met His Asn Glu Gly Leu Arg Val Val 
40 45 so 



get gtc ccc acc gtg gtg tta agt tec atg ccg cgt tat gca agt tct 
Ala Val Pro Thr Val Val Leu Ser Ser Met Pro Arg Tyr Ala Ser Ser 



307 
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55 60 65 

cac cgc cag ccg atg teg gac caa tgg etc gec gac gcg ctg caa gac 355 
His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala Asp Ala Leu Gin Asp 
7 <> 75 80 85 

ctg gtg gat ctg ggg att ate gat gag gtt tec ace att tec ace ggc 403 
Leu Val Asp Leu Gly He He Asp Glu Val Ser Thr He Ser Thr Gly 

9 0 95 100 



tat ttt ace tec get tct cag gtg cgt gtg gtc get gcg tgg ctg cag 
Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val Ala Ala Trp Leu Gin 

105 no us 



165 



get ttc gag etc tec cac atg gtt ggc tec ggc gat ccg cgc teg ctg 
Ala Phe Glu Leu Ser His Met Val Gly Ser Gly Asp Pro Arg Ser Leu 

17 <> 175 . 180 

etc ggc ccg ttt ggc gag tgg ate ate ate acc age gee act gaa act 
Leu Gly Pro Phe Gly Glu Trp He He He Thr Ser Ala Thr Glu Thr 



185 190 



195 



gtg ggc acc acc gtc acc cgc ate gtc acc cgt gac age gtc cag gaa 
Val Gly Thr Thr Val Thr Arg He Val Thr Arg Asp Ser Val Gin Glu 
200 205 210 

ate gee tec gee acc gtc gat acc acg gee aaa ggg gca ggc gac gtc 
He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys Gly Ala Gly Asp Val 
215 220 225 



451 



aaa ate cgc gaa acc cat ccg cat gtg cgc ate gtg gtg gat ccc ate 499 
Lys He Arg Glu Thr His Pro His Val Arg He Val Val Asp Pro He 
120 125 130 

atg ggg gac agt gac gtg gga att tat gtc gee gac gag ate gca acc 547 
Met Gly Asp Ser Asp Val Gly He Tyr Val Ala Asp Glu He Ala Thr 
135 140 145 

gee ate tgc cag gac tta tgc cct ctg get acc gga ate att ccc aat 595 
Ala He Cys Gin Asp Leu Cys Pro Leu Ala Thr Gly He He Pro Asn 
150 155 160 



643 



691 



739 



787 



tac gee gca gca tta ate gee gee ctg cat aaa gat ttt teg ctt ate 835 
Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys Asp Phe Ser Leu He 
230 235 240 245 

gac gec gee age cac gca tec aac acc gtc tgc gee _ggc ctg cag acc 883 
Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys Ala Gly Leu Gin Thr 

250 255 260 

aaa gcg ctt taggtttcgt ccgtctctga cag qic 
Lys Ala Leu 



<210> 550 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 550 
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Met Pro Ser Ala Gly Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu 
1 5 10 15 

Phe Asp Gin Arg Arg Ala Asp Val Val Met lie Gly Ser Gin Val Val 

20 25 30 

Tyr Gly Ser Val Gly Leu Ser Ala Ala lie Pro Val Met His Asn Glu 
35 40 45 

Gly Leu Arg Val Val Ala Val Pro Thr Val Val Leu Ser Ser Met Pro 
50 55 60 

Arg Tyr Ala Ser Ser His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala 
65 70 75 80 

Asp Ala Leu Gin Asp Leu Val Asp Leu Gly lie lie Asp Glu Val Ser 

85 90 95 

Thr lie Ser Thr Gly Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val 

100 105 110 

Ala Ala Trp Leu Gin Lys lie Arg Glu Thr His Pro His Val Arg lie 
115 120 125 

Val Val Asp Pro lie Met Gly Asp Ser Asp Val Gly lie Tyr Val Ala 
130 135 140 

Asp Glu lie Ala Thr Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr 
145 150 155 160 

Gly lie lie Pro Asn Ala Phe Glu Leu Ser His Met Val Gly Ser Gly 

165 170 175 

Asp Pro Arg Ser Leu Leu Gly Pro Phe Gly Glu Trp lie He He Thr 

180 185 190 

Ser Ala Thr Glu Thr Val Gly Thr Thr Val Thr Arg He Val Thr Arg 
195 200 205 

Asp Ser Val Gin Glu He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys 
210 215 220 

Gly Ala Gly Asp Val Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys 
225 230 235 240 

Asp Phe Ser Leu He Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys 

245 250 - 255 

Ala Gly Leu Gin Thr Lys Ala Leu 

260 



<210> 551 
<211> 622 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXC01021 
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<400> 551 

cgagaggctt ttttggctct aagcctttta gtcgtgcgaa cgaaatctta agcagcctcg 60 

gtgccaccga gatcgattgg tcgctgtaag gtatctgatt atg tec agt tec gaa 115 

Met Ser Ser Ser Glu 
1 5 

age teg cgt tec gaa ggc teg cag cca gca ccg tct gta cag cct gaa 163 
Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro Ser Val Gin Pro Glu 

10 15 20 

cgc cgt get gat tea acg ggg get cct gcg gca get tec aag gaa get 211 
Arg Arg Ala Asp Ser Thr Gly Ala Pro Ala Ala Ala Ser Lys Glu Ala 

25 30 35 

tec caa caa atg gac get gee gga gtt ctt gag tgg gee agg acc get 259 
Ser Gin Gin Met Asp Ala Ala Gly Val Leu Glu Trp Ala Arg Thr Ala 
40 45 50 

gtc gag cag ctt tct gaa cgt cgt gca gag ate aat gca ctg aat gtc 307 
Val Glu Gin Leu Ser Glu Arg Arg Ala Glu lie Asn Ala Leu Asn Val 
55 60 65 

ttt cct gtt cca gat gca gac act gga tea aac atg acc tac acc atg 355 
Phe Pro Val Pro Asp Ala Asp Thr Gly Ser Asn Met Thr Tyr Thr Met 
70 75 80 85 



aca get gcg ttg gat gaa gcg ctg aaa ctg. ggg gag ttg ggt gat gtc 
Thr Ala Ala Leu Asp Glu Ala Leu Lys Leu Gly Glu Leu Gly Asp Val 

90 95 100 



403 



gca agg att act gag get ttg get gtt ggt tct gtg cgt gga gee cga 451 
Ala Arg lie Thr Glu Ala Leu Ala Val Gly Ser Val Arg Gly Ala Arg 

105 no us 

gga aat tct gga gta gtc ctt agt cag gtc ctt cgc get att get cag 499 
Gly Asn Ser Gly Val Val Leu Ser Gin Val Leu Arg Ala lie Ala Gin 
120 125 130 

gca get get gac ggg gtt att gat ggc cac aca ate caa gaa gcg eta 547 
Ala Ala Ala Asp Gly Val He Asp Gly His Thr He Gin Glu Ala Leu 
135 140 145 

tec att get cgc tec eta gtt gat cgc gca att aca gat cct gtg gag 595 
Ser He Ala Arg Ser Leu Val Asp Arg Ala He Thr Asp Pro Val Glu 
150 155 160 - 165 

ggc act gtt gtc act gtg ttg cgt tct 622 
Gly Thr Val Val Thr Val Leu Arg Ser 

170 



<210> 552 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 552 

Met Ser Ser Ser Glu Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro 
1 5 io is 
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Ser Val Gin Pro Glu Arg Arg Ala Asp Ser Thr Gly Ala Pro Ala Ala 

20 25 30 

Ala Ser Lys Glu Ala Ser Gin Gin Met Asp Ala Ala Gly Val Leu Glu 
35 40 45 

Trp Ala Arg Thr Ala Val Glu Gin Leu Ser Glu Arg Arg Ala Glu lie 
50 55 60 

Asn Ala Leu Asn Val Phe Pro Val Pro Asp Ala Asp Thr Gly Ser Asn 
65 70 75 80 

Met Thr Tyr Thr Met Thr Ala Ala Leu Asp Glu Ala Leu Lys Leu Gly 

85 90 95 

Glu Leu Gly Asp Val Ala Arg lie Thr Glu Ala Leu Ala Val Gly Ser 

100 105 110 

Val Arg Gly Ala Arg Gly Asn Ser Gly Val Val Leu Ser Gin Val Leu 
115 120 125 

Arg Ala lie Ala Gin Ala Ala Ala Asp Gly Val lie Asp Gly His Thr 
130 135 140 

lie Gin Glu Ala Leu Ser lie Ala Arg Ser Leu Val Asp Arg Ala lie 
145 150 155 160 

Thr Asp Pro Val Glu Gly Thr Val Val Thr Val Leu Arg Ser 

165 170 



<210> 553 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> RXN02246 

<400> 553 

tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 6 0 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met -Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 
Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 

10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac gcc gac ggc gag 211 
Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu Asp Ala Asp Gly Glu 

25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct ggt ggc ccg cac gcc gaa 259 
Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly Gly Pro His Ala Glu 
40 45 50 
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gtg gtg gcg ctt gca get gec gga gtg cgt gec aac ggg ggc acg gcg 307 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 355 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 

tec aag gcg ctt etc gac gec ggg ate gca cac gtg ttt tac gec aat 403 
Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His Val Phe Tyr Ala Asn 

90 95 100 

gcg gat ccc ttc ccg tea gec get ggg ggc ggt gee ttt ttg gcg gag 451 
Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 

105 110 115 

gcg ggc gtc gat acg cat ttt tta gat gag egg ate agg gca ctg gag 499 
Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg lie Arg Ala Leu Glu 
120 125 130 

ccc tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 547 
Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 

ttt gcg tec acc gtg gac ggt ttt get ggt gec acc gat ggc acc age 595 
Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 
150 155 160 165 

cag tgg att acc ggg ccg gat gcg egg gcg ttt gtg cac gaa gat cga 643 
Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 

170 175 180 

agt aaa aga gat gcg ate ate gtg ggt acc ggt act gcg ttg act gat 691 
Ser Lys Arg Asp Ala lie lie Val Gly Thr Gly Thr Ala Leu Thr Asp 

185 190 195 

aat ccc tec ttg acg gcg egg acc gat acg ggt ctt tat gaa aat caa 739 
Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cgc gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 787 
Pro Arg Arg Val Val He Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 

ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 835 
Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly He Pro Glu Ala Leu 
230 235 240 245 

tea gcg ctg tgg gat aaa ggg tgc cga gac att tta ate gaa ggt ggc 883 
Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He Leu He Glu Gly Gly 

250 255 260 

cca acg tta get ggg gca gcg ctg cgc tta ggc att gtt gat cag gtg 931 
Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly He Val Asp Gin Val 

265 270 275 

cag gee tat gtt gee ccc get ttg ttg ggc get gga cga tea gtg att 979 
Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val He 
280 285 290 
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aac tgg cca caa gaa acc acg atg gat cag att atg cgt ttt gac acc 
1027 

Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie Met Arg Phe Asp Thr 
295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 
1075 

Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu lie Glu Met Met Arg 
310 315 320 325 

aag gaa cac taaatgttca caggtattgt cga 
1107 

Lys Glu His 



<210> 554 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 554 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 
15 10 15 

Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val He Leu 

20 25 30 

Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly He Ala His 

85 90 95 

Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 

100 105 HO 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

He Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg -Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp He Thr Gly Pro Asp Ala Arg Ala Phe 

165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala He He Val Gly Thr Gly 

180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 
195 200 205 
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Leu Tyr Glu Asn Gin Pro Arg Arg Val Val lie Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

lie Pro Glu Ala Leu Ser Ala Leu Tip Asp Lys Gly Cys Arg Asp lie 

245 250 255 

Leu lie Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly 

260 265 270 

lie Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 

Gly Arg Ser Val lie Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie 
290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

lie Glu Met Met Arg Lys Glu His 

325 



<210> 555 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> FRXA02246 

<400> 555 

tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 60 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 
Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 

10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac ^gec gac ggc gag 211 
Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu Asp Ala Asp Gly Glu 

25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct ggt ggc ccg cac gcc gaa 259 
Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly Gly Pro His Ala Glu 
40 45 50 

gtg gtg gcg ctt gca get gcc gga gtg cgt gcc aac ggg ggc acg gcg 307 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 355 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 



795 





WO 01/00843 ^ _ PCT/IB00/00923 



tec aag gcg ctt etc gac gec ggg ate gca cac gtg ttt tac gec aat 403 
Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His Val Phe Tyr Ala Asn 

90 95 ioo 

gcg gat ccc ttc ccg tea gec get ggg ggc ggt gec ttt ttg gcg gag 451 
Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 

105 no us 

gcg ggc gtc gat acg cat ttt tta gat gag egg ate agg gca ctg gag 499 
Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg He Arg Ala Leu Glu 
120 125 130 

m 

ccc tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 547 

Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 

ttt gcg tec acc gtg gac ggt ttt get ggt gec ace gat ggc ace age 595 
Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 
150 155 160 165 

cag tgg att acc ggg ccg gat gcg egg gcg ttt gtg cac gaa gat cga 643 
Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 

170 175 180 

agt aaa aga gat gcg ate ate gtg ggt acc ggt act gcg ttg act gat 691 
Ser Lys Arg Asp Ala He He Val Gly Thr Gly Thr Ala Leu Thr Asp 

185 190 ' 195 

aat ccc tec ttg acg gcg egg acc gat acg ggt ctt tat gaa aat caa 739 
Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cgc gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 
Pro Arg Arg Val Val He Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 

ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 835 
Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly He Pro Glu Ala Leu 
230 235 240 245 

tea gcg ctg tgg gat aaa ggg tgc cga gac att tta ate gaa ggt ggc 883 
Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He Leu He Glu Gly Gly 

250 255 260 

cca acg tta get ggg gca gcg ctg cgc tta ggc att gtt gat cag gtg 931 
Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly He Val Asp Gin Val 

265 270 275 

cag gec tat gtt gec ccc get ttg ttg ggc get gga cga tea gtg att 979 
Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val He 
280 285 290 

aac tgg cca caa gaa acc acg atg gat cag att atg cgt ttt gac acc 
1 0 2 

Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie Met Arg Phe Asp Thr 
295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 
1075 

Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu He Glu Met Met Arg 
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310 



315 



320 



325 



aag gaa cac taaatgttca caggtattgt cga 
1107 

Lys Glu His 



<210> 556 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 556 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 
15 10 15 

Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu 

20 25 30 

Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His 



Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 

100 105 110 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

He Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp He Thr Gly Pro Asp Ala Arg Ala Phe 

165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala He He Val Gly Thr Gly 

180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 
195 200 205 

Leu Tyr Glu Asn Gin Pro Arg Arg Val Val He Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

He Pro Glu Ala Leu Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp lie 



85 



90 



95 



245 



250 



255 
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Leu lie Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg. Leu Gly 

260 265 270 

lie Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 

Gly Arg Ser Val He Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He 
290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

He Glu Met Met Arg Lys Glu His 

325 



<210> 557 

<211> 756 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA02247 

<400> 557 

acaagaaacc acgatggatc agattatgcg ttttgacacc acgtccgtga gacagttggg 60 

ttcagatgta ttgatagaaa tgatgagaaa ggaacactaa atg ttc aca ggt att 115 

Met Phe Thr Gly He 
1 5 

gtc gag gag ctt ggc tec gtt gca ggc gtg gaa cat ctg gga gat tec 163 
Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu His Leu Gly Asp Ser 

10 15 20 

ate egg atg cag att tec gcg tec ace gtt tta gag ggt gtg cat ttg 211 
He Arg Met Gin He Ser Ala Ser Thr Val Leu Glu Gly Val His Leu 

25 30 35 

ggg gat tec att tct gtc aat ggt gtg tgc ttg aca gtg gcg tec ttt 259 
Gly Asp Ser He Ser Val Asn Gly Val Cys Leu Thr Val Ala Ser Phe 
40 45 50 

ggc gag gga cat ttc act gca gac etc atg cag gaa acc tta gat cgc 307 
Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin Glu Thr Leu Asp Arg 
55 60 65 

age tec ctg ggc gca tta tec ace ggt age aaa gtc aac ctt gag cgc 355 
Ser Ser Leu Gly Ala Leu Ser Thr Gly Ser Lys Val Asn Leu Glu Arg 
70 75 80 85 

gee atg gca gee gat ggc cgt ctg ggt gga cac ate atg caa ggc cat 403 
Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His He Met Gin Gly His 

90 95 100 

gtt gat gee acc acc teg ctg ate aag cgc ace age tea gag aac tgg 451 
Val Asp Ala Thr Thr Ser Leu He Lys Arg Thr Ser Ser Glu Asn Trp 

105 HO 115 
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gat gtt ctg cgt ttt gag ctg cca get gat ttg get cgc tat gtg gtg 499 
Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu Ala Arg Tyr Val Val 
120 125 130 

gaa aaa ggc tec ate gca etc aat ggc aca tec ttg act gta teg tct 547 
Glu Lys Gly Ser lie Ala Leu Asn Gly Thr Ser Leu Thr Val Ser Ser 
135 140 145 

ttg ggt gat gat tgg ttt gag gtt tec ctg att ccc acc acc ttg cgc 595 
Leu Gly Asp Asp Trp Phe Glu Val Ser Leu lie Pro Thr Thr Leu Arg 
150 155 160 165 

gac acc acc cac ggc gaa ctg gcg gta ggg gat ate gta aac att gag 643 
Asp Thr Thr His Gly Glu Leu Ala Val Gly Asp lie Val Asn lie Glu 

170 175 180 

gtt gat gtg ate get aag tac gtc gaa cgc atg atg acg cgc ggc gtg 691 
Val Asp Val lie Ala Lys Tyr Val Glu Arg Met Met Thr Arg Gly Val 

185 190 195 

get gga aac act ccc aat gac tac acc gat ttc acg aga gac 733 
Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe Thr Arg Asp 
200 205 210 

taggttagac aacgtgagtg aac 755 

<210> 558 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 558 

Met Phe Thr Gly lie Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu 
1 5 10 15 

His Leu Gly Asp Ser lie Arg Met Gin lie Ser Ala Ser Thr Val Leu 

20 25 30 

Glu Gly Val His Leu Gly Asp Ser lie Ser Val Asn Gly Val Cys Leu 
35 40 45 

Thr Val Ala Ser Phe Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin 
50 55 60 

Glu Thr Leu Asp Arg Ser Ser Leu Gly Ala Leu Ser -Thr Gly Ser Lys 
65 70 75 80 

Val Asn Leu Glu Arg Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His 

85 90 95 

lie Met Gin Gly His Val Asp Ala Thr Thr Ser Leu He Lys Arg Thr 

100 105 HO 

Ser Ser Glu Asn Trp Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu 
115 120 125 

Ala Arg Tyr Val Val Glu Lys Gly Ser He Ala Leu Asn Gly Thr Ser 
130 135 140 
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Leu Thr Val Ser Ser Leu Gly Asp Asp Trp Phe Glu Val Ser Leu He 
145 150 155 160 

Pro Thr Thr Leu Arg Asp Thr Thr His Gly Glu Leu Ala Val Gly Asp 

165 170 175 

He Val Asn He Glu Val Asp Val He Ala Lys Tyr Val Glu Arg Met 

180 185 190 

Met Thr Arg Gly Val Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe 
195 200 205 

Thr Arg Asp 
210 



<210> 559 

<211> 1389 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXN02248 

<400> 559 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gec ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp He 

10 15 20 

get gcg ggt aaa gee gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 

25 30 35 

gaa ggc gac ate ate ttt gee gec gaa tta gec act cca gaa tta gtc 259 
Glu Gly Asp He He Phe Ala Ala Glu Leu Ala Thr Pro Glu Leu Val 
40 45 50 

get ttc atg gtg cgt tat tec teg gga tac ate tgt gcg cca tta ace 307 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr lie Cys Ala Pro Leu Thr 
55 60 65 

gca aag gat gca gat cgt ctt gat ctg cct ccg atg acc gcg cac aat 355 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gee cgc ggc acc get tac acc gtg acc gtt gat gec aac acc 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 

90 95 100 

ggc acc aca ggc att tct gca aca gac cgc gec cac act ttg cgc ttg 451 
Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 

105 HQ H5 
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ctt get gat cca gaa gec gac cgc acg gat ttc acc cgt ccc gga cac 499 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 130 

gtt gtg cca ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 547 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145 

cac acc gaa gca get gtc gat ttg get cgc get gca ggc ctg cgc cca 595 
His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 
150 155 160 165 

gca ggt gtt ate tgc gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 
Ala Gly Val lie Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 

170 175 180 

get egg gtt cct gag ctg cgc cgc ttc tgc gat gag cac gat ctg aag 691 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 

185 190 195 

ctg ate tct att gag cag etc att gag tgg cgt cgc aag aat gaa att 739 
Leu lie Ser He Glu Gin Leu He Glu Trp Arg Arg Lys Asn Glu He 
200 205 210 

ttg gtg gag cgc cag gtg gaa act gtg ctg cct acc gat ttc ggc acg 787 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 

ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 835 
Phe Lys Ala Val Gly Tyr Arg Ser He He Asp Gly Thr Glu Leu Val 
230 235 240 245 

gee att gtt gec ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 883 
Ala He Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 

250 255 260 

gtt cga gtc cac tct gag tgc ttg act ggt gat gtt ttt gga tec egg 931 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 

265 270 275 

cgc tgc gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 979 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu He Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 
1027 

Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly 4iis Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gee aag eta cgc gee tac caa etc cag gat gaa 
1075 

Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 
310 315 320 325 

ggt gee gac acc gtc gat gee aac etc gca ctt ggt ctt cca gee gat 
1123 

Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 

330 335 340 

gee cgc gaa ttt ggc acc age gee cag att etc tac gac ttg ggt gtg 
1171 
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Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu Tyr Asp Leu Gly Val 

345 350 355 

cgc teg etc aac ttg ate age aac aac cca gee aag aag gtg gga ctt 
1219 

Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 
360 365 370 

gaa ggc cac ggc att tec att gee age cga ace ccc ate cct gtt get 
1267 

Glu Gly His Gly He Ser He Ala Ser Arg Thr Pro He Pro Val Ala 
375 380 385 

gtt cat gaa gac aat gtt cga tac ctg aaa ace aag cgt gac cgc atg 
1315 

Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 
390 395 400 405 

gga cat gac etc cca gat gtc gca ctg tgg gaa caa gag cac cca gaa 
1363 

Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 

410 415 420 

aac taaggagcac aacaatggct aaa 

1389 

Asn 



<210> 560 
<211> 422 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 560 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala He Ala Asp He Ala Ala Gly Lys Ala Val Val Val Val Asp Asp 

20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp He lie Phe Ala Ala Glu Leu Ala 
35 40 45 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 70 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 

85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala 

100 105 110 

His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 
115 120 125 

Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 
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Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
145 150 155 160 

Ala Gly Leu Arg Pro Ala Gly Val lie Cys Glu Val Val Ser Glu Glu 

165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 

180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Arg 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 

245 250 255 

Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 

260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 

Leu Arg Leu He Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 
290 295 300 

Gly His Glu Gly Arg Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 

325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu 

340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly lie Ser He Ala Ser Arg Thr 
370 375 380 

Pro He Pro Val Ala Val His Glu Asp Asn Val Arg -Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 

405 410 415 

Gin Glu His Pro Glu Asn 

420 



<210> 561 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> FRXA02248 

<400> 561 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gec ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp He 

10 15 20 

get gcg ggt aaa gee gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 

25 30 35 

gaa ggc gac ate ate ttt gee gee gaa tta gee act cca gaa tta gtc 259 
Glu Gly Asp He He Phe Ala Ala Glu Leu Ala Thr Pro Glu Leu Val 
40 45 50 

get ttc atg gtg cgt tat tec teg gga tac ate tgt gcg cca tta acc 307 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He Cys Ala Pro Leu Thr 
55 60 65 

gca aag gat gca gat cgt ctt gat ctg cct ccg atg acc gcg cac aat 355 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gee cgc ggc acc get tac acc gtg acc gtt gat gec aac acc 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 

9° 95 100 

ggc acc aca ggc att tct gca aca gac cgc gec cac act ttg cgc ttg 451 
Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 

105 no us 

ctt get gat cca gaa gec gac cgc acg gat ttc acc cgt ccc gga cac 499 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 130 

gtt gtg cca ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 547 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145- 

cac acc gaa gca get gtc gat ttg get cgc get gca ggc ctg cgc cca 595 
His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 
150 155 160 165 

gca ggt gtt ate tgc gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 
Ala Gly Val He Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 

170 175 180 

get egg gtt cct gag ctg cgc cgc ttc tgc gat gag cac gat ctg aag 691 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 

185 190 195 

ctg ate tct att gag cag etc att gag tgg cgt cgc aag aat gaa att 739 
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Leu lie Ser lie Glu Gin Leu lie Glu Trp Arg Arg Lys Asn Glu lie 
200 205 210 

ttg gtg gag cgc cag gtg gaa act gtg ctg cct acc gat ttc ggc acg 787 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 

ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 835 
Phe Lys Ala Val Gly Tyr Arg Ser lie lie Asp Gly Thr Glu Leu Val 
230 235 240 245 

gec att gtt gee ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 883 
Ala lie Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 

250 255 260 

gtt cga gtc cac tct gag tgc ttg act ggt gat gtt ttt gga tec egg 931 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 

265 270 275 

cgc tgc gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 979 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu lie Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 
1027 

Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly His Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gee aag eta cgc gee tac caa etc cag gat gaa 
1075 

Gly lie Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 
310 315 320 325 

ggt gec gac acc gtc gat gee aac etc gca ctt ggt ctt cca gee qat 
1123 

Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 

330 335 340 

gec cgc gaa ttt ggc acc age gec cag att etc tac gac ttg ggt gtg 
1171 

Ala Arg Glu Phe Gly Thr Ser Ala Gin lie Leu Tyr Asp Leu Gly Val 

345 350 355 

cgc teg etc aac ttg ate age aac aac cca gee aag aag gtg gga ctt 
1219 

Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 
360 365 -370 

gaa ggc cac ggc att tec att gee age cga acc ccc ate cct gtt act 
1267 y 

Glu Gly His Gly He Ser He Ala Ser Arg Thr Pro He Pro Val Ala 
375 380 385 

gtt cat gaa gac aat gtt cga tac ctg aaa acc aag cgt gac cgc atg 
1315 

Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 

390 395 400 405 

gga cat gac etc cca gat gtc gca ctg tgg gaa caa gag cac cca gaa 
1363 a 

Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 
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410 415 420 

aac taaggagcac aacaatggct aaa 

1389 

Asn 



<210> 562 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 562 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala He Ala Asp He Ala Ala Gly Lys Ala Val Val Val Val Asp Asd 

20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp He He Phe Ala Ala Glu Leu Ala 
35 40 45 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 7 0 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 

85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala 

100 105 no 

His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 
ll 5 120 125 

Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 

Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
145 150 155 i 6 o 

Ala Gly Leu Arg Pro Ala Gly Val He Cys Glu Val Val Ser Glu Glu 

165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 

180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Aro 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 

245 250 255 
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Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 

260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 

Leu Arg Leu lie Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 
290 295 300 

Gly His Glu Gly Arg Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 

325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu 

340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly He Ser He Ala Ser Arg Thr 
370 375 380 

Pro He Pro Val Ala Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 

405 410 415 

Gin Glu His Pro Glu Asn 

420 



<210> 563 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXN02249 

<400> 563 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 



ttg ccg gca gtc gaa etc ccc gac gee age gga tta aaa gtc gee gta 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 

10 15 20 



163 



gtc ace gca egg tgg aac gca gaa ate tgc gac cgc ctg cac aag cac 211 
Val Thr Ala Arg Trp Asn Ala Glu He Cys Asp Arg Leu His Lys His 

25 30 35 



gca gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tac cgc 



259 
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Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 
40 45 50 

gtc ate ggc gec ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 307 
Val lie Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 
55 60 65 

acc cat gac gca gta gtt gec ttg ggc tgt gtc gtt cgt ggc ggc acc 355 
Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 
70 75 80 85 

cca cac ttt gat tac gtg tgc gac tct gtc acc gaa ggc etc acc cgc 403 
Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 

90 95 100 

att get ctt gat act tec acc cca ate ggc aac ggt gtg ttg act acc 451 
lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn Gly Val Leu Thr Thr 

105 110 115 

aac acc gaa gag caa gec gtg gaa cgc tec ggt gga gaa ggc tct gta 499 
Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 
120 125 130 

gag gac aaa ggc gca gag gca atg gtc get gca etc gat act gee etc 547 
Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 
135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 
Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
150 155 



ttg 



600 



<210> 564 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 564 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
1 5 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 

20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala -Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 

85 90 95 

Glu Gly Leu Thr Arg He Ala Leu Asp Thr Ser Thr Pro He Gly Asn 

100 105 110 
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Gly Val Leu Thr Thr Asn Thr Glu 
115 120 

Gly Glu Gly Ser Val Glu Asp Lys 
130 135 

Leu Asp Thr Ala Leu Val Leu Ser 
145 150 



Glu Gin Ala Val Glu Arg Ser Gly 

125 

Gly Ala Glu Ala Met Val Ala Ala 

140 

Gin lie Arg Ala Thr Glu Gly 
155 



<210> 565 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> FRXA02249 

<400> 565 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 

ttg ccg gca gtc gaa etc ccc gac gec age gga tta aaa gtc gee gta 163 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 

10 15 20 

gtc ace gca egg tgg aac gca gaa ate tgc gac cgc ctg cac aag cac 211 
Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp Arg Leu His Lys His 

25 30 35 

gca gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tac cgc 259 
Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 
40 45 50 

gtc ate ggc gec ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 307 
Val lie Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 
55 60 65 

acc cat gac gca gta gtt gec ttg ggc tgt gtc gtt cgt ggc ggc acc 355 
Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 
7 0 75 80 85 

cca cac ttt gat tac gtg tgc gac tct gtc acc gaa ggc etc acc cgc 403 
Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 

90 95 100 

att get ctt gat act tec acc cca ate ggc aac ggt gtg ttg act acc 451 
He Ala Leu Asp Thr Ser Thr Pro He Gly Asn Gly Val Leu Thr Thr 

105 no H5 

aac acc gaa gag caa gec gtg gaa cgc tec ggt gga gaa ggc tct gta 499 
Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 
120 125 130 

gag gac aaa ggc gca gag gca atg gtc get gca etc gat act gee etc 547 
Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 
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135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 

Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
150 155 

ttg 600 



<210> 566 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 566 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
15 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 

20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 

85 .90 95 

Glu Gly Leu Thr Arg lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn 

100 105 110 

Gly Val Leu Thr Thr Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly 
115 120 125 

Gly Glu Gly Ser Val Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala 
130 135 140 

Leu Asp Thr Ala Leu Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
145 150 155 



<210> 567 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02250 

<400> 567 

caactgaggg ttagactgtt ctttaaaagg tttgacgcct cggtttaatg cctagcagga 60 

tgcgcgccac cgctaattag ttctaaggat ttgtgaaatc gtg aca acc aac gcc 115 

Val Thr Thr Asn Ala 
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ccc gac gga gca acg aac aac ate aac aac gca cat teg ggc get gtc 163 
Pro Asp Gly Ala Thr Asn Asn lie Asn Asn Ala His Ser Gly Ala Val 

10 15 20 

ggg aag cca aag gta cag etc age gat gcg gaa att cag gaa tac ace 211 
Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu lie Gin Glu Tyr Thr 

25 30 35 

gca get ttc get ggc ace ace aca ace aag cca tgg gag ctg gag gtg 259 
Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro Trp Glu Leu Glu Val 
40 45 50 

ace aca aag ttt ctg aaa aag ate gcg tgg gta gec gtg gtt gtc ate 307 
Thr Thr Lys Phe Leu Lys Lys lie Ala Trp Val Ala Val Val Val lie 
55 60 65 

atg gee gtt cac ate ttc atg ggt gee gtg gtg gac gtc gat ttc ace 355 
Met Ala Val His He Phe Met Gly Ala Val Val Asp Val Asp Phe Thr 
70 75 80 85 

ggt gca gcg gtc acc ttt gtt gac act ctg gca ttc cca gcg ttg ggc 403 
Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala Phe Pro Ala Leu Gly 

90 95 100 

ate ate ttc tec gtt ctt gtg ttc ttg gga ctg act cgc cct cgc gtg 451 
He He Phe Ser val Leu Val Phe Leu Gly Leu Thr Arg Pro Arg Val 

105 no us 

cgt gee aac gaa gac ggc gtt gag gtg cgt aac ttc ate gga act cgt 499 
Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn Phe He Gly Thr Arg 
120 125 130 

ttc tac cca tgg gtt gtc ate tac ggc atg tct ttc ccc aag ggc age 547 
Phe Tyr Pro Trp val Val He Tyr Gly Met Ser Phe Pro Lys Gly Ser 
135 140 145 

age gtg gca cgt ttg gag ctt cca gac ttt gaa ttc gtt ccc atg tgg 595 
Ser Val Ala Arg Leu Glu Leu Pro Asp Phe Glu Phe Val Pro Met Trp 
150 155 160 165 

get ttc cag tec cgc gat gga gaa gat gtg gtg cgc gcg gtt gcg acc 643 
Ala Phe Gin Ser Arg Asp Gly Glu Asp Val Val Arg Ala Val Ala Thr 

170 175 180 

ttc cgc gac etc gaa aac aag tac atg cca gag gac -taattaagct 689 
Phe Arg Asp Leu Glu Asn Lys Tyr Met Pro Glu Asp 

185 190 



gtggctgatc caa 



<210> 568 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 



702 



<400> 568 

Val Thr Thr Asn Ala Pro Asp Gly Ala Thr Asn Asn He Asn Asn Ala 
1 5 io 15 



811 



WO 01/00843 



PCT7IB00/00923 



His Ser Gly Ala Val Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu 

20 25 30 

He Gin Glu Tyr Thr Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro 
35 40 45 

Trp Glu Leu Glu Val Thr Thr Lys Phe Leu Lys Lys He Ala Trp Val 
50 55 60 

Ala Val Val Val He Met Ala Val His He Phe Met Gly Ala Val Val 
65 70 75 80 

Asp Val Asp Phe Thr Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala 

85 90 95 

Phe Pro Ala Leu Gly He He Phe Ser Val Leu Val Phe Leu Gly Leu 

100 105 no 

Thr Arg Pro Arg Val Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn 
115 120 125 

Phe He Gly Thr Arg Phe Tyr Pro Trp Val Val He Tyr Gly Met Ser 
130 135 140 

Phe Pro Lys Gly Ser Ser Val Ala Arg Leu Glu Leu Pro Asp Phe Glu 
145 150 155 160 

Phe Val Pro Met Trp Ala Phe Gin Ser Arg Asp Gly Glu Asp Val Val 

165 170 175 

Arg Ala Val Ala Thr Phe Arg Asp Leu Glu Asn Lys Tyr Met Pro Glu 

180 185 190 

Asp 



<210> 569 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA01489 

<400> 569 

gtcatgggat gtcattccgg cgggcttgtc gacgatcacg agtccaggtt taggggcagg 60 

agcattcatg tctgttgagt ctatgccgta gtctaaaaca gtg gat att tgg agt 115 

Val Asp He Trp Ser 
1 5 

gga eta gac age gtt ccg get gat ctt caa gga tea gta gtc acc att 163 
Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr He 

10 15 20 

ggt gtg ttt gat ggg etc cac egg ggg cat caa agt tta ate ggc gag 211 
Gly Val Phe Asp Gly Leu His Arg Gly His Gin Ser Leu He Gly Glu 
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25 30 35 

gcc aag aag cag gcc gag gag ctg ggt gtg cct tgt gtc atg gtg acc 259 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 

ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cca acc 307 
Phe Asp Pro His Pro lie Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 

cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 

gtc gat get gcg ttg gtt att gat ttc act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val He Asp Phe Thr Lys Glu Leu Ala Gly Leu 

90 95 100 

age get gaa gag tat ttc aca acc atg ate gtg gat acg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val Asp Thr Leu His Ala 

105 no H5 

cgt tea gtt gtg gtg ggg gag aac ttc acc ttc ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 

ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 547 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 

gtc acg att get ccg ctg ctg cat gat gat gac cag cgt att tgc tec 595 
Val Thr He Ala Pro Leu Leu His Asp Asp Asp Gin Arg He Cys Ser 
150 155 160 165 

acc ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 643 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 

170 175 180 

tgg gcg ctt ggt cga cgc tat gcc gtg cgc ggc gaa gtt gtc cgt ggt 691 
Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 

185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat ccc acc gcg aat etc tac 739 
Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 
200 205 210 

ctg ccg acc tct gtg gcg ctg ccc gcc gat ggc gtg -tat gca ggc tgg 787 
Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 
215 220 225 

ttc acc ate acc gat gac cgc gaa ate gac aag gaa ate tec cgc gat 835 
Phe Thr He Thr Asp Asp Arg Glu He Asp Lys Glu He Ser Arg Asp 
230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gcc att tec 883 
He Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala He Ser 

250 255 260 

gtg ggc acc aat ccc acc ttc ggc gat gag cga cgc age gtc gag gca 931 
Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 

265 270 275 
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ttc ate etc gac cag gaa gee gac ctg tac ggt cac cat gtc atg gtg 979 
Phe lie Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 
280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 
1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 
295 300 305 



gag eta eta gac gee atg gec cga gat gtc acc aac gec cgc gac ate 
1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp lie 
310 315 320 325 

ctt gec aaa gac aaa ttg ctt etc gac gec gac acc cag ccc age get 
1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 

330 335 340 

taaggccggt caccggccat caa 
1146 



<210> 570 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 570 

Val Asp lie Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr lie Gly Val Phe Asp Gly Leu His Arg Gly His Gin 

20 25 30 

Ser Leu lie Gly Glu Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro 
35 40 45 

Cys Val Met Val Thr Phe Asp Pro His Pro lie Ala Val Phe Leu Pro 
50 55 60 

Gly Lys Glu Pro Thr Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu 
65 70 75 80 

Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val He Asp Phe Thr Lys 

85 90 - 95 

Glu Leu Ala Gly Leu Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val 

100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 
115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
130 135 140 

Lys Phe Gly Val Asn Val Thr He Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg He Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 
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Val Glu Arg Ala 

180 

Glu Val Val Arg 
195 

Thr Ala Asn Leu 
210 

Val Tyr Ala Gly 
225 

Glu lie Ser Arg 



Gin Thr Ala lie 

260 

Arg Ser Val Glu 
275 

His His Val Met 
290 

Phe Asn Gly Val 
305 

Asn Ala Arg Asp 



Thr Gin Pro Ser 

340 



165 

Asn Trp Ala Leu 



Gly Ala Gly Arg 

200 

Tyr Leu Pro Thr 
215 

Trp Phe Thr lie 
230 

Asp lie Asp Gly 
245 

Ser Val Gly Thr 



Ala Phe lie Leu 

280 

Val Glu Phe Val 
295 

Asp Glu Leu Leu 
310 

lie Leu Ala Lys 
325 

Ala 



170 

Gly Arg Arg Tyr 
185 

Gly Gly Lys Glu 



Ser Val Ala Leu 

220 

Thr Asp Asp Arg 
235 

Thr Met Val Pro 
250 

Asn Pro Thr Phe 
265 

Asp Gin Glu Ala 



Gly His Leu Arg 

300 

Asp Ala Met Ala 
315 

Asp Lys Leu Leu 
330 



Ala Val Arg Gly 
190 

Leu Gly Tyr Pro 
205 

Pro Ala Asp Gly 



Glu lie Asp Lys 

240 

Gly Val Arg Tyr 
255 

Gly Asp Glu Arg 
270 

Asp Leu Tyr Gly 
285 

Asp Met Val Lys 



Arg Asp Val Thr 

320 

Leu Asp Ala Asp 



<210> 571 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXA02135 

<400> 571 

cgtgtcgcag cgatttgcga gagggttgtc ttcgtggttg ctggtctgcc actagagttg 60 

aaaacgtttt aagaaaacag tcggtttgaa ggagttgtta atg gtt cca gca gag 115 

Met Val Pro Ala Glu 
1 5 

ctt ttt gcg cgt gtg gaa ttt ccg gat cat aaa ate ctg get cag acg 163 
Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys lie Leu Ala Gin Thr 

10 15 20 

aag gat ttc cat gac tec etc acc aag cca ccc gga tct ttg ggc aag 211 
Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro Gly Ser Leu Gly Lys 

25 30 35 
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ttg gag cag ate ggc tgt ttc att tec gca tgc cag ggc cag att ccg 259 
Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys Gin Gly Gin lie Pro 
40 45 50 

cca cgt cca etc aac aac tea aag ate gtt gtt ttc get ggc gat cac 307 
Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val Phe Ala Gly Asp His 
55 60 65 

ggc gtt gca act aaa ggc gtg tec gcg tac cca tec tea gta age ttg 355 
Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro Ser Ser Val Ser Leu 
70 75 80 85 

cag atg get gaa aac att aca aac ggt ggc gee gee ate aac gtg att 403 
Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala Ala lie Asn Val lie 

90 95 100 

gca cgc ace ace ggc acg tec gtc cga ctt att gat ace tec etc gac 451 
Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie Asp Thr Ser Leu Asp 

105 110 115 

cac gaa gca tgg ggc gac gag cgc gta tct agg tec tgc gga tec ate 499 
His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg Ser Cys Gly Ser He 
120 125 130 

gat gtt gaa gac gee atg ace caa gaa cag gtc gaa cgc gca ctg aag 547 
Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val Glu Arg Ala Leu Lys 
135 140 145 

ate ggt aag cgc att gcg gat caa gaa gtg gac gca ggc gec gac att 595 
He Gly Lys Arg He Ala Asp Gin Glu Val Asp Ala Gly Ala Asp He 
150 155 160 165 

tta ate ccc ggc gat tta gga att ggc aac ace ace ace gee get gee 643 
Leu He Pro Gly Asp Leu Gly He Gly Asn Thr Thr Thr Ala Ala Ala 

170 175 180 

etc gtt gga acg ttc acc etc gca gag cct gtt gtt gtc gta ggc cgc 691 
Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val Val Val Val Gly Arg 

185 190 195 

ggc acc gga ate gac gat gaa gec tgg aaa etc aaa gtc tec gcg ate 739 
Gly Thr Gly He Asp Asp Glu Ala Trp Lys Leu Lys Val Ser Ala He 
200 205 210 

cgc gac gee atg ttc cgc gee cgc gac ctg cgc caa gac ccc ate gec 787 
Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg Gin Asp Pro He Ala 
215 220 225 - 

ate gee egg aaa ate tct tec cca gac ctt gca gee atg gca gca ttc 835 
He Ala Arg Lys He Ser Ser Pro Asp Leu Ala Ala Met Ala Ala Phe 
230 235 240 245 

att gee caa gca gca gtt cga cgc acc ccc gtg ctt etc gac ggc gtt 883 
lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val Leu Leu Asp Gly Val 

250 255 260 

gta gtc acc gec gca gee etc eta gec aac aaa ctg gec cca ggt gee 931 
Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys Leu Ala Pro Gly Ala 

265 270 275 

agg cgt tgg ttc ate gca gga cac cgc tec acc gaa cca gcg cat tec 979 
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Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr Glu Pro Ala His Ser 
280 285 290 

gta get eta aac gca ctg gee ctt gat ccc ate ctg gaa ctt gga atg 
1027 

Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie Leu Glu Leu Gly Met 
295 300 305 

tec ctt ggc gaa ggc tec ggc gca gee ace gca etc ccc ctg gtc aag 
1075 

Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala Leu Pro Leu Val Lys 
310 315 320 325 

att gec gtt gac ctg atg aac gac atg teg aca ttt tct tec gec ggc 
1123 

lie Ala Val Asp Leu Met Asn Asp Met Ser Thr Phe Ser Ser Ala Gly 

330 335 340 

gtc gat gga ccc eta aac gee tct tec gaa gcg ccc gag caa aac acg 
1171 

Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala Pro Glu Gin Asn Thr 

345 350 355 

gag taactttcta agegatgtec ggc 

1197 

Glu 



<210> 572 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 572 

Met Val Pro Ala Glu Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys 
15 10 15 

lie Leu Ala Gin Thr Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro 

20 25 30 

Gly Ser Leu Gly Lys Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys 
35 40 45 

Gin Gly Gin lie Pro Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val 
50 55 60 

Phe Ala Gly Asp His Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro 
65 70 75 80 

Ser Ser Val Ser Leu Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala 

85 90 95 

Ala lie Asn Val lie Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie 

100 105 110 

Asp Thr Ser Leu Asp His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg 
115 120 125 

Ser Cys Gly Ser lie Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val 
130 135 140 
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Glu Arg Ala Leu Lys lie Gly Lys Arg He Ala Asp Gin Glu Val Asp 
145 150 155 160 

Ala Gly Ala Asp He Leu He Pro Gly Asp Leu Gly He Gly Asn Thr 

165 170 175 

Thr Thr Ala Ala Ala Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val 

180 185 190 

Val Val Val Gly Arg Gly Thr Gly He Asp Asp Glu Ala Trp Lys Leu 
195 200 205 

Lys Val Ser Ala He Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg 
210 215 220 

Gin Asp Pro He Ala He Ala Arg Lys ,Ile Ser Ser Pro Asp Leu Ala 
225 230 235 240 

Ala Met Ala Ala Phe He Ala Gin Ala Ala Val Arg Arg Thr Pro Val 

245 250 255 

Leu Leu Asp Gly Val Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys 

260 265 270 

Leu Ala Pro Gly Ala Arg Arg Trp Phe He Ala Gly His Arg Ser Thr 
275 280 285 

Glu Pro Ala His Ser Val Ala Leu Asn Ala Leu Ala Leu Asp Pro He 
290 295 300 

Leu Glu Leu Gly Met Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala 
305 310 315 320 

Leu Pro Leu Val Lys He Ala Val Asp Leu Met Asn Asp Met Ser Thr 

325 330 335 

Phe Ser Ser Ala Gly Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala 

340 345 350 

Pro Glu Gin Asn Thr Glu 
355 



<210> 573 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA01489 

<400> 573 

gtcatgggat gtcattccgg cgggcttgtc gacgatcacg agtccaggtt taggggcagg 60 

agcattcatg tctgttgagt ctatgccgta gtctaaaaca gtg gat att tgg agt 115 

Val Asp He Trp Ser 
1 5 
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gga eta gac age gtt ccg get gat ctt caa gga tea gta gtc acc att 163 
Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr lie 

10 15 20 

ggt gtg ttt gat ggg etc cac egg ggg cat caa agt tta ate ggc gag 211 
Gly Val Phe Asp Gly Leu His Arg Gly His Gin Ser Leu lie Gly Glu 

25 30 35 

gee aag aag cag gee gag gag ctg ggt gtg cct tgt gtc atg gtg acc 259 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 

ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cca acc 307 
Phe Asp Pro His Pro lie Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 

cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 

gtc gat get gcg ttg gtt att gat ttc act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val lie Asp Phe Thr Lys Glu Leu Ala Gly Leu 

90 95 100 

age get gaa gag tat ttc aca acc atg ate gtg gat acg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met lie Val Asp Thr Leu His Ala 

105 110 115 

cgt tea gtt gtg gtg ggg gag aac ttc acc ttc ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 

ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 547 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 

gtc acg att get ccg ctg ctg cat gat gat gac cag cgt att tgc tec 595 
Val Thr lie Ala Pro Leu Leu His Asp Asp Asp Gin Arg lie Cys Ser 
150 155 160 165 

acc ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 643 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 

170 175 180 

tgg gcg ctt ggt cga cgc tat gec gtg cgc ggc gaa gtt gtc cgt ggt 691 
Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 

185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat ccc acc gcg aat etc tac 739 
Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 
200 205 210 

ctg ccg acc tct gtg gcg ctg ccc gee gat ggc gtg tat gca ggc tgg 787 
Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 
215 220 225 

ttc acc ate acc gat gac cgc gaa ate gac aag gaa ate tec cgc gat 835 
Phe Thr lie Thr Asp Asp Arg Glu lie Asp Lys Glu lie Ser Arg Asp 
230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gee att tec 883 
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lie Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala lie Ser 

250 255 260 

gtg ggc acc aat ccc acc ttc ggc gat gag cga cgc age gtc gag gca 931 
Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 

265 270 275 

ttc ate etc gac cag gaa gee gac ctg tac ggt cac cat gtc atg gtg 979 
Phe lie Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 
280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 
1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 
295 300 305 

gag eta eta gac gee atg gee cga gat gtc acc aac gec cgc gac ate 
1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp lie 

310 315 320 325 

ctt gee aaa gac aaa ttg ctt etc gac gee gac acc cag ccc age get 
1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 

330 335 340 

taaggccggt caccggccat caa 
1146 



<210> 574 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 574 

Val Asp He Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr He Gly Val Phe Asp Gly Leu His Arg Gly His Gin 

20 25 30 

Ser Leu He Gly Glu Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro 
35 40 45 

Cys Val Met Val Thr Phe Asp Pro His Pro He Ala Val Phe Leu Pro 
50 55 60 - 

Gly Lys Glu Pro Thr Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu 
65 70 75 80 

Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val He Asp Phe Thr Lys 

85 90 95 

Glu Leu Ala Gly Leu Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val 

100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 
115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
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130 135 140 

Lys Phe Gly Val Asn Val Thr He Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg He Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 

165 170 175 

Val Glu Arg Ala Asn Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly 

180 185 190 

Glu Val Val Arg Gly Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro 
195 200 205 

Thr Ala Asn Leu Tyr Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly 
210 215 220 

Val Tyr Ala Gly Trp Phe Thr lie Thr Asp Asp Arg Glu He Asp Lys 
225 230 235 240 

Glu He Ser Arg Asp He Asp Gly Thr Met Val Pro Gly Val Arg Tyr 

245 250 255 

Gin Thr Ala He Ser Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg 

260 265 270 

Arg Ser Val Glu Ala Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly 
275 280 285 

His His Val Met Val Glu Phe Val Gly His Leu Arg Asp Met Val Lys 
290 295 300 

Phe Asn Gly Val Asp Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr 
305 310 315 320 

Asn Ala Arg Asp He Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp 

325 330 335 

Thr Gin Pro Ser Ala 

340 



<210> 575 
<211> 805 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (87) . . (782) 
<223> RXN01712 

<400> 575 

gccggcttag gctcctccga ccagaacccc actggcacct ttggataaca ccattccgtg 60 

taaacaagct ggcctagact tgaaacatg gtc gat ate ttg gaa etc ate ggt 113 

Met Val Asp He Leu Glu Leu He Gly 
1 5 

ccc eta cct ttt gtg tct acg cca gag tta agg gca att gtc gtg act 161 
Pro Leu Pro Phe Val Ser Thr Pro Glu Leu Arg Ala He Val Val Thr 
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10 15 20 25 

gcc att aat ggt tec acc act att aat ggc acg tct ggt cag ctt gga 209 
Ala lie Asn Gly Ser Thr Thr lie Asn Gly Thr Ser Gly Gin Leu Gly 

30 35 40 

aat tec acg gat acg gaa ctt ctg ttg gcg ctt cgc agg tgg teg gac 257 
Asn Ser Thr Asp Thr Glu Leu Leu Leu Ala Leu Arg Arg Trp Ser Asp 

45 50 55 

gtg gtg ttg gtt ggg teg age acg gtg aag get gaa aat tat ggt ggc 305 
Val Val Leu Val Gly Ser Ser Thr Val Lys Ala Glu Asn Tyr Gly Gly 
60 65 70 

gtg gag gtt teg cct gaa ate cag aag caa cgc cag gag ttg ggt cag 353 
Val Glu Val Ser Pro Glu lie Gin Lys Gin Arg Gin Glu Leu Gly Gin 
75 80 85 

gaa gcg att ccg ccg att gcg gtg atg tea ggg teg ttg aat ttt gat 401 
Glu Ala lie Pro Pro lie Ala Val Met Ser Gly Ser Leu Asn Phe Asp 
90 95 100 105 

gtg gat act cgc ttt ttc ctt gag gcc gaa gtg ccg ccg ate ate ate 449 
Val Asp Thr Arg Phe Phe Leu Glu Ala Glu Val Pro Pro lie lie lie 

110 115 120 

acg gat aat tec gat caa gca aag cag cag egg ctt gtg gat get ggg 497 
Thr Asp Asn Ser Asp Gin Ala Lys Gin Gin Arg Leu Val Asp Ala Gly 

125 130 135 

get cag gtt att gag gtg gag acg ttg acg gcg gag gtt ggc gtc gaa 545 
Ala Gin Val lie Glu Val Glu Thr Leu Thr Ala Glu val Gly Val Glu 
140 145 150 

aag ctt agg tct ttg ggt tac gcc cgc att gat tgt gag ggc ggt gca 593 
Lys Leu Arg Ser Leu Gly Tyr Ala Arg lie Asp Cys Glu Gly Gly Ala 
155 160 165 

acg ttg tat ggg cag atg ttg gcc gcc gat ctt gtt gat gtg tgg cat 641 
Thr Leu Tyr Gly Gin Met Leu Ala Ala Asp Leu Val Asp Val Trp His 
170 175 180 185 

cac acg att gat ccg acg ttg teg ggc age gtg gag cgc ccc acg gtg 689 
His Thr lie Asp Pro Thr Leu Ser Gly Ser Val Glu Arg Pro Thr Val 

190 195 200 

aag ggc ggc gat gat gcg ccg cgc cga ttc gcg ttg ^gag cac gtc ttt 737 
Lys Gly Gly Asp Asp Ala Pro Arg Arg Phe Ala Leu Glu His Val Phe 

205 210 215 

gtc gat gat gac age acc eta ttc ttg egg tat aag cgc gcc aag 782 
Val Asp Asp Asp Ser Thr Leu Phe Leu Arg Tyr Lys Arg Ala Lys 
220 225 230 

tgagtgttgg actctccgga tct 805 

<210> 576 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 576 
Met Val Asp lie 
1 

Pro Glu Leu Arg 

20 

lie Asn Gly Thr 
35 

Leu Leu Ala Leu 
50 

Thr Val Lys Ala 
65 

Gin Lys Gin Arg 



Val Met Ser Gly 

100 

Glu Ala Glu Val 
115 

Lys Gin Gin Arg 
130 

Thr Leu Thr Ala 
145 

Ala Arg lie Asp 



Ala Ala Asp Leu 

180 

Ser Gly Ser Val 
195 

Arg Arg Phe Ala 
210 

Phe Leu Arg Tyr 
225 



Leu Glu Leu lie 
5 



Ala lie Val Val 



Ser Gly Gin Leu 

40 



Arg Arg Trp Ser 
55 



Glu Asn Tyr Gly 
70 



Gin Glu Leu Gly 
85 



Ser Leu Asn Phe 



Pro Pro lie lie 

120 

Leu Val Asp Ala 
135 

Glu Val Gly Val 
150 

Cys Glu Gly Gly 
165 



Val Asp Val Trp 



Glu Arg Pro Thr 

200 

Leu Glu His Val 
215 



Lys Arg Ala Lys 
230 



Gly Pro Leu Pro 
10 

Thr Ala lie Asn 
25 

Gly Asn Ser Thr 



Asp Val Val Leu 

60 

Gly Val Glu Val 
75 

Gin Glu Ala lie 
90 

Asp Val Asp Thr 
105 

lie Thr Asp Asn 



Gly Ala Gin Val 

140 

Glu Lys Leu Arg 
155 

Ala Thr Leu Tyr 
170 

His His Thr lie 
185 

Val Lys Gly Gly 



Phe Val Asp Asp 

220 



Phe Val Ser Thr 
15 

Gly Ser Thr Thr 
30 

Asp Thr Glu Leu 
45 

Val Gly Ser Ser 



Ser Pro Glu lie 

80 

Pro Pro lie Ala 
95 

Arg Phe Phe Leu 
110 



Ser Asp Gin Ala 
125 

lie Glu Val Glu 



Ser Leu Gly Tyr 

160 

Gly Gin Met Leu 
175 

Asp Pro Thr Leu 
190 

Asp Asp Ala Pro 
205 



Asp Ser Thr Leu 



<210> 577 
<211> 578 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (55) . . (555) 
<223> FRXA01712 



<400> 577 

cttctgttgg cgcttcgcag gtggtcggac gtggtgttgg ttgggtcgag cacggtg 57 

Val 
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aag get gaa aat tat ggt ggc gtg gag gtt teg cct gaa ate cag aag 105 
Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie Gin Lys 

5 10 15 

caa cgc cag gag ttg ggt cag gaa gcg att ccg ccg att gcg gtg atg 153 
Gin Arg Gin Glu Leu Gly Gin Glu Ala lie Pro Pro lie Ala Val Met 
20 25 30 

tea ggg teg ttg aat ttt gat gtg gat act cgc ttt ttc ctt gag gee 201 
Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu Glu Ala 
35 40 45 

gaa gtg ccg ccg ate ate ate acg gat aat tec gat caa gca aag cag 249 
Glu Val Pro Pro lie lie lie Thr Asp Asn Ser Asp Gin Ala Lys Gin 
50 55 60 65 

cag egg ctt gtg gat get ggg get cag gtt att gag gtg gag acg ttg 297 
Gin Arg Leu Val Asp Ala Gly Ala Gin Val lie Glu Val Glu Thr Leu 

70 75 80 

acg gcg gag gtt ggc gtc gaa aag ctt agg tct ttg ggt tac gee cgc 345 
Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr Ala Arg 

85 90 95 

att gat tgt gag ggc ggt gca acg ttg tat ggg cag atg ttg gee gee 393 
lie Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu Ala Ala 
100 105 HO. 

gat ctt gtt gat gtg tgg cat cac acg att gat ccg acg ttg teg ggc 441 
Asp Leu Val Asp Val Trp His His Thr lie Asp Pro Thr Leu Ser Gly 
115 120 125 

age gtg gag cgc ccc acg gtg aag ggc ggc gat gat gcg ccg cgc cga 489 
Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro Arg Arg 
130 . 135 140 145 

ttc gcg ttg gag cac gtc ttt gtc gat gat gac age ace eta ttc ttg 537 
Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu Phe Leu 

150 155 160 

egg tat aag cgc gee aag tgagtgttgg actctccgga tct 578 
Arg Tyr Lys Arg Ala Lys 

165 



<210> 578 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 578 

Val Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie Gin 
1 5 10 15 

Lys Gin Arg Gin Glu Leu Gly Gin Glu Ala He Pro Pro He Ala Val 

20 25 30 

Met Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu Glu 
35 40 45 
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Ala Glu Val Pro Pro lie lie He Thr Asp Asn Ser Asp Gin Ala Lys 
50 55 60 

Gin Gin Arg Leu Val Asp Ala Gly Ala Gin Val He Glu Val Glu Thr 
65 70 75 80 

Leu Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr Ala 

85 90 95 

Arg He Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu Ala 

100 105 no 

Ala Asp Leu Val Asp Val Trp His His Thr He Asp Pro Thr Leu Ser 
115 120 125 

Gly Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro Arg 
130 135 140 

Arg Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu Phe 
145 150 155 160 

Leu Arg Tyr Lys Arg Ala Lys 

165 



<210> 579 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXN02384 

<400> 579 

ctgatgaggc ggatatccgc aacatcgaca gcattgatga actcccacct ttgccagctg 60 

aatacgagcc tggctacgag gacgattaag aggtagtcct gtg act cgt cgc ctg 115 

Val Thr Arg Arg Leu 
1 5 

att ctg etc cga cac ggg cag act gaa tac aac gec acg tec cga atg 163 
He Leu Leu Arg His Gly Gin Thr Glu Tyr Asn Ala Thr Ser Arg Met 

10 15 20 

cag gga caa ttg gac aca gag ctg tct gac ctg ggc ttt caa cag gcg 211 
Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu Gly Phe Gin Gin Ala 

25 30 35 

gec age gca gee tea gtg ctg gtt caa aaa aac ate ace cat gtg ttc 259 
Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn He Thr His Val Phe 
40 45 50 

age teg gat ctt tec cgc gee ttc aac ace gca age gcg gtt gcg gcg 3 07 
Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala Ser Ala Val Ala Ala 
55 60 65 

ctg att gac gcg gag gtg cgc gtc gat aag cgt ctt egg gaa acg cat 355 
Leu He Asp Ala Glu Val Arg Val Asp Lys Arg Leu Arg Glu Thr His 
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70 75 80 85 

ttg ggt gag tgg cag gcc aaa acc cac act gag gtg gat tec gaa tat 403 
Leu Gly Glu Trp Gin Ala Lys Thr His Thr Glu Val Asp Ser Glu Tyr 

90 95 100 

cca ggt gcg cgc get caa tgg cgc cac gat ccg cag tgg gca cca ccc 451 
Pro Gly Ala Arg Ala Gin Trp Arg His Asp Pro Gin Trp Ala Pro Pro 

105 110 H5 

ggc ggc gaa teg cgc gtg gat gtt gcg cgc egg gca cgc caa gtt gtc 499 
Gly Gly Glu Ser Arg Val Asp Val Ala Arg Arg Ala Arg Gin Val Val 
120 125 130 

gac gag ttg atg gtg teg ctt gat gat tgg gat gaa ggc acc gtg etc 547 
Asp Glu Leu Met Val Ser Leu Asp Asp Trp Asp Glu Gly Thr Val Leu 
135 140 145 

ate gtg get cac ggt ggc acg att aat gcg ctg acc teg aat ctt ttg 595 
He Val Ala His Gly Gly Thr He Asn Ala Leu Thr Ser Asn Leu Leu 
150 155 160 165 

gac ctg gcg tat gat cag tac ccc atg ttc tct gga ctt gga aat acc 643 
Asp Leu Ala Tyr Asp Gin Tyr Pro Met Phe Ser Gly Leu Gly Asn Thr 

170 175 180 

tgt tgg gca caa ttg acc gcc cga cct cgc tat tat gca ggt agt gag 691 
Cys Trp Ala Gin Leu Thr Ala Arg Pro Arg Tyr Tyr Ala Gly Ser Glu 

185 190 195 

aac cca gaa gat gac etc aag att tct teg gcg gtt tec aac age cct 739 
Asn Pro Glu Asp Asp Leu Lys He Ser Ser Ala Val Ser Asn Ser Pro 
200 205 210 

cat ttt gag ggc aac aat gtg gaa aac gcc cag tgg tat ctt gac ggc 787 
His Phe Glu Gly Asn Asn Val Glu Asn Ala Gin Trp Tyr Leu Asp Gly 
215 220 225 

tgg aac atg ggt gtt acg cag taaagaagat ggcaataaaa atg 831 
Trp Asn Met Gly Val Thr Gin 
230 235 



<210> 580 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 580 

Val Thr Arg Arg Leu He Leu Leu Arg His Gly Gin Thr Glu Tyr Asn 
15 10 15 

Ala Thr Ser Arg Met Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu 

20 25 30 

Gly Phe Gin Gin Ala Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn 
35 40 45 

He Thr His Val Phe Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala 
50 55 60 



826 



WO 01/00843 



PCT/IB00/00923 



Ser Ala Val Ala Ala 
65 

Leu Arg Glu Thr His 

85 

Val Asp Ser Glu Tyr 

100 

Gin Trp Ala Pro Pro 
115 

Ala Arg Gin Val Val 
130 

Glu Gly Thr Val Leu 
145 

Thr Ser Asn Leu Leu 

165 

Gly Leu Gly Asn Thr 

180 

Tyr Ala Gly Ser Glu 
195 

Val Ser Asn Ser Pro 
210 

Trp Tyr Leu Asp Gly 
225 



Leu lie Asp Ala Glu 
70 

Leu Gly Glu Trp Gin 

90 

Pro Gly Ala Arg Ala 

105 

Gly Gly Glu Ser Arg 
120 

Asp Glu Leu Met Val 
135 

lie Val Ala His Gly 
150 

Asp Leu Ala Tyr Asp 

170 

Cys Trp Ala Gin Leu 

185 

Asn Pro Glu Asp Asp 
200 

His Phe Glu Gly Asn 
215 

Trp Asn Met Gly Val 
230 



Val Arg Val Asp Lys Arg 
75 80 

Ala Lys Thr His Thr Glu 

95 

Gin Trp Arg His Asp Pro 

110 

Val Asp Val Ala Arg Arg 
125 

Ser Leu Asp Asp Trp Asp 
140 

Gly Thr lie Asn Ala Leu 
155 160 

Gin Tyr Pro Met Phe Ser 

175 

Thr Ala Arg Pro Arg Tyr 

190 

Leu Lys He Ser Ser Ala 
205 

Asn Val Glu Asn Ala Gin 
220 

Thr Gin 
235 



<210> 581 
<211> 453 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXN01560 

<400> 581 

atgggagcaa ggctcattta gctacttcga cgtggaagcg cacatcgttg agttgattcc 60 

tgcatcagta agcgatgcgt tttaggcaca tctgcgatcc gtg ggc gtg tec tac 115 

Val Gly Val Ser Tyr 
1 5 

ate ate gec ggc gat gag cag ctg gat atg gca gaa gec gtt cgc aaa 163 
He He Ala Gly Asp Glu Gin Leu Asp Met Ala Glu Ala Val Arg Lys 

10 15 20 

att ggg gag acc ttt aaa act gag gaa att ate ctt ggt ggc gga gga 211 
He Gly Glu Thr Phe Lys Thr Glu Glu He He Leu Gly Gly Gly Gly 

25 30 35 

acc ctg aac tgg tec atg etc cgc gac ggt ttg tgc gac gag gtt age. 259 
Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu Cys Asp Glu Val Ser 
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40 45 50 

ate gtg atg atg cca ate gec gat ggt gaa aag cac ace cac tct ttg 307 
He Val Met Met Pro He Ala Asp Gly Glu Lys His Thr His Ser Leu 
55 60 65 

ttc gaa gee gat gaa aaa tac tea gca ccg ttg ccg ate ggt ttt tea 355 
Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu Pro He Gly Phe Ser 
70 75 80 85 

etc gee age gtt gaa cca eta gaa gat gga age gtt tgg atg cgt tac 403 
Leu Ala Ser Val Glu Pro Leu Glu Asp Gly Ser Val Trp Met Arg Tyr 

90 95 100 

ggg gtc aat ggc cca gtg gac gcg aac taggtagcaa atactcgctc 450 
Gly Val Asn Gly Pro Val Asp Ala Asn 

105 no 



ttt 



453 



<210> 582 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 582 

Val Gly Val Ser Tyr He He Ala Gly Asp Glu Gin Leu Asp Met Ala 
1 5 10 15 

Glu Ala Val Arg Lys He Gly Glu Thr Phe Lys Thr Glu Glu He He 

20 25 30 

Leu Gly Gly Gly Gly Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu 
35 40 45 

Cys Asp Glu Val Ser He Val Met Met Pro lie Ala Asp Gly Glu Lys 
50 55 60 

His Thr His Ser Leu Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu 
65 70 75 80 

Pro He Gly Phe Ser Leu Ala Ser Val Glu Pro Leu Glu Asp Gly Ser 

85 90 95 

Val Trp Met Arg Tyr Gly Val Asn Gly Pro Val Asp Ala Asn 

100 105 - HO 



<210> 583 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXN00667 

<400> 583 

ggcatcagtg tttgaaggga aaagcaggtc aaacaaggtg eggctgattt gagegatcac 60 
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agcaccgaga tctgtgctga agaattcaat gattgggttg atg att gcg ttg aag 115 

Met lie Ala Leu Lys 
1 5 

tec atg tct aac agg gta gta caa aag cca aaa atg aaa gcg ccg eta 163 
Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys Met Lys Ala Pro Leu 

10 15 20 

ccc ate cgc gac ggc etc aac cct tec cgt gtg cgc ttg ccg etc gac 211 
Pro lie Arg Asp Gly Leu Asn Pro Ser Arg Val Arg Leu Pro Leu Asp 

25 30 35 

gcg gcg ccg ate cgc gee ate gat ttt gtt gaa tac etc att tec acg 259 
Ala Ala Pro lie Arg Ala lie Asp Phe Val Glu Tyr Leu He Ser Thr 
40 45 50 

cag cgc cac cgc aat ccg gee gac aac gee gaa gcg ctt caa gcg cgt 307 
Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu Ala Leu Gin Ala Arg 
55 60 65 

ttc gac gee gac ctt gtt gtc aac cac tac ggc gag ccc tac gee ccc 355 
Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly Glu Pro Tyr Ala Pro 
70 75 80 85 

gac acc atg gtt cag ccc gac gac gac att tgg ttc tac cgc atg ccc 403 
Asp Thr Met Val Gin Pro Asp Asp Asp He Trp Phe Tyr Arg Met Pro 

90 95 100 

gec gec gaa egg ccg ate cct tac aaa att cat gtc att cac gaa gac 451 
Ala Ala Glu Arg Pro He Pro Tyr Lys He His Val He His Glu Asp 

105 HO us 

gat gac ate etc gtc att gac aag cca ccc tac eta gca acc atg cct 499 
Asp Asp He Leu Val He Asp Lys Pro Pro Tyr Leu Ala Thr Met Pro 
120 125 130 

cgt ggc cgc cac ate acc gaa acc get ctg gtg aaa atg cgt gtg ctg 547 
Arg Gly Arg His He Thr Glu Thr Ala Leu Val Lys Met Arg Val Leu 
135 140 145 

act gga aac aac gat etc acc cca get cac cgc etc gat cgc ctg act 595 
Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg Leu Asp Arg Leu Thr 
150 155 160 165 

tec ggt gtg tta gtc atg gtg aaa aaa cca gaa etc cgt ggc get tac 643 
Ser Gly Val Leu Val Met Val Lys Lys Pro Glu Leu -Arg Gly Ala Tyr 

170 175 180 

caa acc ttg ttt gee cga cgt gag gcg tec aaa acc tat gag gca ate 691 
Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys Thr Tyr Glu Ala He 

185 190 195 

gca gaa ttc gtt cca ggg eta ctt gat gat ggt ccc gcg att tgg gaa 739 
Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly Pro Ala He Trp Glu 
200 205 210 

tec cgc ate gaa aaa gaa cgc ggc ate gtg caa gee ttc gtc gtg gaa 787 
Ser Arg He Glu Lys Glu Arg Gly He Val Gin Ala Phe Val Val Glu 
215 220 225 
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ggc ccc gtc aac gca 
Gly Pro Val Asn Ala 
230 

gac gcc gaa cag age 
Asp Ala Glu Gin Ser 

250 

caa gcg cgc tac gtt 
Gin Ala Arg Tyr Val 

265 

cgc ate cac atg cgc 
Arg lie His Met Arg 
280 

tac ccc gtc etc cac 
1027 

Tyr Pro Val Leu His 
295 

cac etc ate gcc cgc 
1075 

His Leu lie Ala Arg 
310 

gaa cgt acc ttt gtg 
1124 

Glu Arg Thr Phe Val 

330 

agacatcacc cag 
1137 



cgc act gaa ctg 
Arg Thr Glu Leu 
235 

ate etc gaa gaa 
lie Leu Glu Glu 



eta gcc ccc tea 
Leu Ala Pro Ser 

270 

gac ttc gca gcc 
Asp Phe Ala Ala 
285 

gca gtc gac gat 

Ala Val Asp Asp 
300 

acg eta acc ttc 

Thr Leu Thr Phe 
315 

agt aat cga cct 
Ser Asn Arg Pro 



gtg tea gtc acc 
Val Ser Val Thr 
240 

atg cac ggg cca 
Met His Gly Pro 
255 

aca ggc aaa acc 
Thr Gly Lys Thr 



ccc ate etc ggc 
Pro lie Leu Gly 

290 

gag gac tac acc 

Glu Asp Tyr Thr 
305 

gtg gat cct caa 

Val Asp Pro Gin 
320 

acg gga agt ttg 

Thr Gly Ser Leu 
335 



cca gtc gaa 835 
Pro Val Glu 
245 

etc ccc cgc 883 
Leu Pro Arg 
260 

cac cag ctg 931 

His Gin Leu 

275 

gac ccc etc 979 
Asp Pro Leu 



acc cca atg 
Thr Pro Met 



ace aac gag 

Thr Asn Glu 
325 

taggectegt 



<210> 584 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 584 

Met lie Ala Leu Lys Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys 
15 10 15 

Met Lys Ala Pro Leu Pro lie Arg Asp Gly Leu Asn Pro Ser Arg Val 

20 25 30 

Arg Leu Pro Leu Asp Ala Ala Pro lie Arg Ala lie Asp Phe Val Glu 
35 40 45 

Tyr Leu lie Ser Thr Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu 
50 55 60 

Ala Leu Gin Ala Arg Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly 
65 70 75 80 

Glu Pro Tyr Ala Pro Asp Thr Met Val Gin Pro Asp Asp Asp He Trp 

85 90 95 

Phe Tyr Arg Met Pro Ala Ala Glu Arg Pro He Pro Tyr Lys He His 

100 105 110 
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Val lie His Glu Asp Asp Asp lie Leu Val lie Asp Lys Pro Pro Tyr 
115 120 125 

Leu Ala Thr Met Pro Arg Gly Arg His lie Thr Glu Thr Ala Leu Val 
130 135 140 

Lys Met Arg Val Leu Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg 
145 150 155 160 

Leu Asp Arg Leu Thr Ser Gly Val Leu Val Met Val Lys Lys Pro Glu 

165 170 175 

Leu Arg Gly Ala Tyr Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys 

180 185 190 

Thr Tyr Glu Ala lie Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly 
195 200 205 

Pro Ala lie Trp Glu Ser Arg He Glu Lys Glu Arg Gly He Val Gin 
210 215 220 

Ala Phe Val Val Glu Gly Pro Val Asn Ala Arg Thr Glu Leu Val Ser 
225 230 235 240 

Val Thr Pro Val Glu Asp Ala Glu Gin Ser He Leu Glu Glu Met His 

245 250 255 

Gly Pro Leu Pro Arg Gin Ala Arg Tyr Val Leu Ala Pro Ser . Thr Gly 

260 265 . 270 

Lys Thr His Gin Leu Arg He His Met Axg Asp Phe Ala Ala Pro He 
275 280 285 

Leu Gly Asp Pro Leu Tyr Pro Val Leu His Ala Val Asp Asp Glu Asp 
290 295 300 

Tyr Thr Thr Pro Met His Leu He Ala Arg Thr Leu Thr Phe Val Asp 
305 310 315 320 

Pro Gin Thr Asn Glu Glu Arg Thr Phe Val Ser Asn Arg Pro Thr Gly 

325 330 335 

Ser Leu 



<210> 585 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXC01711 

<400> 585 

tctcgtgagt ttctccccgg tagcaccttc tatatcagcc cccacgccgc gtcggagcag 60 
gtgggatagc atcggcaacg cggttgcatg gccgttggcc atg ttg ttg atg gcg 115 
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Met Leu Leu Met Ala 
1 5 

cat cgc ttc ttc gtg ctt gcg att aac ggc gca gtc acc gac gat ttc 163 
His Arg Phe Phe Val Leu Ala lie Asn Gly Ala Val Thr Asp Asp Phe 

10 15 20 

acg acg gtt tat agt get tta cga cgt ttc gtt gaa ggt att ccg gtc 211 
Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val Glu Gly lie Pro Val 

25 30 35 

tac aac gag gtc tac cac ttc gtc gat ccg cac tac etc tat aac ccg 259 
Tyr Asn Glu Val Tyr His Phe Val Asp Pro His Tyr Leu Tyr Asn Pro 
40 45 50 

ggc gec acc etc eta ttg gca cca ttg gga tat ate acc cat ttc acg 307 
Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr lie Thr His Phe Thr 
55 60 65 

ttg get egg tgg atg ttc ate gcg gtg aac etc ctt gee att gtt tta 355 
Leu Ala Arg Trp Met Phe lie Ala Val Asn Leu Leu Ala lie Val Leu 
70 75 80 85 

gcg ttc ggg ctg ctg acc aga etc tec ggt tgg gcg ctg cgc age atg 403 
Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp Ala Leu Arg Ser Met 

90 95 100 

gtg tgg ccg att gcg ate gee ttg gcg atg ctg aca gaa acc gtg caa 451 
Val Trp Pro lie Ala lie Ala Leu Ala Met Leu Thr Glu Thr Val Gin 

105 110 115 

aac acc etc att ttc tec aac ate aac ggc ate ctg ctg etc atg ttg 499 
Asn Thr Leu lie Phe Ser Asn lie Asn Gly He Leu Leu Leu Met Leu 
120 125 130 

gcg att ttc ctg tgg tgc gtg gtg cac aaa aaa tec tgg ttg ggc gga 547 
Ala He Phe Leu Trp Cys Val Val His Lys Lys Ser Trp Leu Gly Gly 
135 140 145 

eta gtc att ggt ttg gee att ttg ate aaa ccc atg ttc ctg cca ctt 595 
Leu val He Gly Leu Ala He Leu He Lys Pro Met Phe Leu Pro Leu 
150 155 160 165 

etc ttc eta cct ttg gtg aaa aag caa tgg gga teg etc ate etc ggc 643 
Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly Ser Leu He Leu Gly 

170 175 180 

att tta acc cca gtg att ttc aat gca gtg gee tgg ttc tta gtt ccg 691 
He Leu Thr Pro Val He Phe Asn Ala Val Ala Trp Phe Leu Val Pro 

185 190 195 

gga gca tct gaa tac gtc acc cgc acg atg ccc tac ctt ggt gaa act 739 
Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro Tyr Leu Gly Glu Thr 
200 205 210 

cga gat ttt gee aac age tea etc cca ggc ttg gee ate tat ttc gga 787 
Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu Ala lie Tyr Phe Gly 
215 220 225 

atg ccc acc tgg atg gaa ate acc tgg ttc etc ate ttc ggc gca atg 835 
Met Pro Thr Trp Met Glu He Thr Trp Phe Leu He Phe Gly Ala Met 
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230 235 

gtc ggc etc gca gtg ctg 
Val Gly Leu Ala Val Leu 

250 

tac ttc tgg gca gca acc 
Tyr Phe Trp Ala Ala Thr 

265 

ttc ctg tec tea ctg gga 
Phe Leu Ser Ser Leu Gly 
280 

atg ate ttc acc ctg etc 
1027 

Met lie Phe Thr Leu Leu 
295 

gee tgg gtc gec gec tac 
1075 

Ala Trp Val Ala Ala Tyr 
310 315 

cag cga eta ccc gat gta 
1123 

Gin Arg Leu Pro Asp Val 

330 

gtt ggt tgg gga eta ttg 
1171 

Val Gly Trp Gly Leu Leu 

345 

tgg ttt att ggt gat ate 
1219 

Trp Phe lie Gly Asp lie 
360 

acc act gat cca acg cac 
1268 

Thr Thr Asp Pro Thr His 
375 

caaactcatc age 
1281 



240 

gca etc ctg aga ttc cgt 
Ala Leu Leu Arg Phe Arg 

255 

acc acc ggt gta etc ctg 
Thr Thr Gly Val Leu Leu 
270 

cag atg tac tac tec atg 
Gin Met Tyr Tyr Ser Met 
285 

gga age cga tec gta ttc 

Gly Ser Arg Ser Val Phe 
300 305 

ttc tta eta tec cct gac 

Phe Leu Leu Ser Pro Asp 

320 

gec cgc tgg atg gaa ttt 

Ala Arg Trp Met Glu Phe 

335 

ata gtg gtt aca ttt gtc 

lie Val Val Thr Phe Val 
350 

cga gec aag gga act ccg 

Arg Ala Lys Gly Thr Pro 
365 

gac cat ctt gag agg aca 

Asp His Leu Glu Arg Thr 
380 385 



245 

aac acc gag cca 883 
Asn Thr Glu Pro 
260 

act ggc gta ttc 931 
Thr Gly Val Phe 
275 

atg ate ttc cct 979 
Met lie Phe Pro 
290 

cac aac tgg gtt 
His Asn Trp Val 



act ttc acc tec 

Thr Phe Thr Ser 

325 

ttc age gcg acc 

Phe Ser Ala Thr 
340 

teg gcg eta ate 

Ser Ala Leu lie 
355 

age tea ccc att 

Ser Ser Pro lie 
370 

gca tgacagactt 
Ala 



<210> 586 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 586 

Met Leu Leu Met Ala His Arg Phe Phe Val Leu Ala lie Asn Gly Ala 
15 10 15 

Val Thr Asp Asp Phe Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val 

20 25 30 

Glu Gly lie Pro Val Tyr Asn Glu Val Tyr His Phe Val Asp Pro His 
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35 40 45 

Tyr Leu Tyr Asn Pro Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr 
50 55 60 

He Thr His Phe Thr Leu Ala Arg Trp Met Phe He Ala Val Asn Leu 
65 70 75 80 

Leu Ala He Val Leu Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp 

85 90 95 

Ala Leu Arg Ser Met Val Trp Pro He Ala He Ala Leu Ala Met Leu 

100 105 HO 

Thr Glu Thr Val Gin Asn Thr Leu He Phe Ser Asn He Asn Gly He 
115 120 125 

Leu Leu Leu Met Leu Ala He Phe Leu Trp Cys Val Val His Lys Lys 
130 135 140 

Ser Trp Leu Gly Gly Leu Val He Gly Leu Ala He Leu He Lys Pro 
14 5 150 155 160 

Met Phe Leu Pro Leu Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly 

165 170 175 

Ser Leu He Leu Gly He Leu Thr Pro Val He Phe Asn Ala Val Ala 

180 185 190 

Trp Phe Leu Val Pro Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro 
195 200 205 

Tyr Leu Gly Glu Thr Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu 
210 215 220 

Ala He Tyr Phe Gly Met Pro Thr Trp Met Glu He Thr Trp Phe Leu 
225 230 235 240 

He Phe Gly Ala Met Val Gly Leu Ala Val Leu Ala Leu Leu Arg Phe 

245 250 255 

Arg Asn Thr Glu Pro Tyr Phe Trp Ala Ala Thr Thr Thr Gly Val Leu 

260 265 270 

Leu Thr Gly Val Phe Phe Leu Ser Ser Leu Gly Gin Met Tyr Tyr Ser 
27 5 280 285 

Met Met He Phe Pro Met He Phe Thr Leu Leu Gly Ser Arg Ser Val 
290 295 300 

Phe His Asn Trp Val Ala Trp Val Ala Ala Tyr Phe Leu Leu Ser Pro 
305 310 315 320 

Asp Thr Phe Thr Ser Gin Arg Leu Pro Asp Val Ala Arg Trp Met Glu 

325 330 335 

Phe Phe Ser Ala Thr Val Gly Trp Gly Leu Leu He Val Val Thr Phe 

340 345 350 

Val Ser Ala Leu He Trp Phe He Gly Asp He Arg Ala Lys Gly Thr 
355 360 365 
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Pro Ser Ser Pro lie Thr Thr Asp Pro Thr His Asp His Leu Glu Arg 
370 375 380 

Thr Ala 
385 



<210> 587 

<211> 777 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXC02380 

<400> 587 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 60 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 
1 5 

aaa cgc cgc get cgc att ggc ate atg ggt ggc aca ttt gac ccc att 163 
Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly Thr Phe Asp Pro lie 

10 15 20 

cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat cga ttc gat 211 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 

25 30 35 

ctt gat ctg gtg gtg tac gtt ccc ace gga cag cca tgg caa aag gcg 259 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 

aac aag aaa gtc age cca gcg gaa gat cgt tac ctg atg acg gtg ate 307 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val lie 
55 • 60 65 

gec act gee tct aat cca egg ttt atg gta teg egg gtt gat att gat 355 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp lie Asp 
70 75 80 85 

egg gga ggg gat act tac acg ate gat ace ctg caa gat ttg age aag 403 
Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu Gin Asp Leu Ser Lys 

90 95 100 

caa tac ccg gac gee cag ctg tac ttc ate acc ggt gee gat gca ctg 451 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr Gly Ala Asp Ala Leu 

105 110 115 

gca cag ate gtg acg tgg cgc gat tgg gag aaa acc ttc gaa ctt gec 499 
Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 547 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn He 
135 140 145 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate ccc gec 595 
lie Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp lie Pro Ala 
150 155 160 165 

atg get att tec tec acg gac tgc aga gaa cgc tec age gaa gaa cgc 643 
Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 

170 175 180 

cct gtt tgg tat ctt gtc cct gat ggc gtg gtg caa tac att gec aaa 691 
Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr He Ala Lys 

185 190 195 

cgc caa etc tat cga cct gaa gga tec gat aag gat atg gat ccc aag 739 
Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 

ggc caa aac caa gca taaatctagt caaaagtttc aac 777 
Gly Gin Asn Gin Ala 
215 



<210> 588 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 588 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg He Gly He Met Gly Gly 
1. 5 10 15 

Thr Phe Asp Pro lie His Asn Gly His Leu Val Ala Gly Ser Glu Val 

20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val He Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 

Arg Val Asp He Asp Arg Gly Gly Asp Thr Tyr Thr He Asp Thr Leu 

85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr 

100 105 - 110 

Gly Ala Asp Ala Leu Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn He He Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 

Val Asp He Pro Ala Met Ala He Ser Ser Thr Asp Cys Arg Glu Arg 

165 170 175 

Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 
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180 185 190 

Gin Tyr lie Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 

Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 589 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA02380 

<400> 589 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 60 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 
1 5 

aaa cgc cgc get cgc att ggc ate atg ggt ggc aca ttt gac ccc att 163 
Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly Thr Phe Asp Pro lie 

10 15 20 

cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat cga ttc gat 211 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 

25 30 35 

ctt gat ctg gtg gtg tac gtt ccc acc gga cag cca tgg caa aag gcg 259 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 

aac aag aaa gtc age cca gcg gaa gat cgt tac ctg atg acg gtg ate 307 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val lie 
55 60 65 

gec act gee tct aat cca egg ttt atg gta teg egg gtt gat att gat 355 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp lie Asp 
70 75 80 85 

egg gga ggg gat act tac acg ate gat acc ctg caa -gat ttg age aag 403 
Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu Gin Asp Leu Ser Lys 

90 95 100 

caa tac ccg gac gec cag ctg tac ttc ate acc ggt gec gat gca ctg 451 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr Gly Ala Asp Ala Leu 

105 HO us 

gca cag ate gtg acg tgg cgc gat tgg gag aaa acc ttc gaa ctt gec 499 
Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 547 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn He 
135 140 145 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate ccc gee 595 
lie Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp lie Pro Ala 
150 155 160 165 

atg get att tec tec acg gac tgc aga gaa ege tec age gaa gaa cgc 643 
Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 

170 175 180 

cct gtt tgg tat ctt gtc cct gat ggc gtg gtg caa tac att gee aaa 691 
Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr lie Ala Lys 

185 190 195 

cgc caa etc tat cga cct gaa gga tec gat aag gat atg gat ccc aag 739 
Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 

ggc caa aac caa gca taaatctagt caaaagtttc aac 777 
Gly Gin Asn Gin Ala 
215 



<210> 590 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 590 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly 
15 10 15 

Thr Phe Asp Pro lie His Asn Gly His Leu Val Ala Gly Ser Glu Val 

20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val lie Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 

Arg Val Asp lie Asp Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu 

85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr 

100 105 110 

Gly Ala Asp Ala Leu Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn lie lie Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 

Val Asp lie Pro Ala Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg 

165 170 175 
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Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 

180 185 190 

Gin Tyr lie Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 

Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 591 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXC02921 

<400> 591 

tggaaaactg ggaagggttg acgttgcgga atctctccgc agcgtcggtt cggaccctaa 60 

aaaagggtga ggaaccacat gagctgtttt aaggaatttt gtg tct gca ctt gaa 115 

Val Ser Ala Leu Glu 
1 5 

gag teg ate cgc ate gcg acc ate gcg gcg aaa gca gcg gat gaa aag 163 
Glu Ser lie Arg lie Ala Thr lie Ala Ala Lys Ala Ala Asp Glu Lys 

10 15 20 

aag gee gat gac ate get gtc ate gat gtc tct gac atg ate gca ate 211 
Lys Ala Asp Asp lie Ala Val lie Asp Val Ser Asp Met lie Ala lie 

25 30 35 

acc gat tgc ttt gtt gtt gca tct get gac aat gag cgc cag gtg ggc 259 
Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn Glu Arg Gin Val Gly 
40 45 50 

gee att gtt gag gag ate gaa gat gag atg acc aag get ggt ttc gag 307 
Ala He Val Glu Glu He Glu Asp Glu Met Thr Lys Ala Gly Phe Glu 
55 60 65 

cct aag cgc cgt gaa ggc aac cgc gaa aac cgt tgg gtt etc ctt gac 355 
Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg Trp Val Leu Leu Asp 
70 75 80 85 

tac gga ttg gtt gtt ate cac gtt cag cga cag gca gag cgc gag ttc 403 
Tyr Gly Leu Val Val He His Val Gin Arg Gin Ala Glu Arg Glu Phe 

90 95 100 

tac gga ctg gat cgt ctg tac cgc gac tgc cca etc att gaa att gaa 451 
Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro Leu He Glu He Glu 

105 110 115 

gga ctt gaa acc ttc aag cgt gaa tec tec tgg tct gat gag gcg gat 499 
Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp Ser Asp Glu Ala Asp 
120 125 130 

ate cgc aac ate gac age att gat gaa etc cca cct ttg cca get gaa 547 
He Arg Asn He Asp Ser He Asp Glu Leu Pro Pro Leu Pro Ala Glu 
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135 140 145 

tac gag cct ggc tac gag gac gat taagaggtag tcctgtgact cgt 594 
Tyr Glu Pro Gly Tyr Glu Asp Asp 
150 155 



<210> 592 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 592 

Val Ser Ala Leu Glu Glu Ser lie Arg lie Ala Thr lie Ala Ala Lys 
15 10 15 

Ala Ala Asp Glu Lys Lys Ala Asp Asp lie Ala Val lie Asp Val Ser 

20 25 30 

Asp Met lie Ala lie Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn 
35 40 45 

Glu Arg Gin Val Gly Ala lie Val Glu Glu lie Glu Asp Glu Met Thr 
50 55 60 

Lys Ala Gly Phe Glu Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg 
65 70 75 80 

Trp Val Leu Leu Asp Tyr Gly Leu Val Val lie His Val Gin Arg Gin 

85 90 95 

Ala Glu Arg Glu Phe Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro 

100 105 110 

Leu lie Glu lie Glu Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp 
115 120 125 

Ser Asp Glu Ala Asp lie Arg Asn lie Asp Ser lie Asp Glu Leu Pro 
130 135 140 

Pro Leu Pro Ala Glu Tyr Glu Pro Gly Tyr Glu Asp Asp 
145 150 155 



<210> 593 
<211> 3075 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 

<400> 593 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 
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ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 

10 15 20 

gec gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 

25 30 35 

acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie lie Gly Ala Pro Leu 
40 45 50 

ctg aca egg atg atg ctg tec tct gag gga caa gtc aac gtg gtc atg 307 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tec acg gee ttt gcg tat tgg ctg ctg cca cag att ttc ttc tac ggc 355 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin lie Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gee ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 403 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 

90 95 100 

ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val lie Thr Leu Thr Val 

105 110 115 

ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 499 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 

gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
Val Gly lie Phe Asp Pro Gin lie He Phe Leu Gly Val Gly Thr Thr 
135 140 145 

ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu He Met He Pro Tyr Leu Arg Arg 
150 155 160 165 

gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 643 
Ala Gly He Asp Met Arg Pro Leu Trp Gly He Asp Ala Arg Leu Lys 

170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 691 
Gin Phe Gly Gly Met Ala Met Ala He He Val Tyr Val Ala He Ser 

185 190 - 195 

cag ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 739 
Gin Phe Gly Tyr He He Thr Thr Arg He Ala Ser lie Ala Asp Asp 
200 205 210 

get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 787 
Ala Ala Pro Phe He Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 835 
Tyr Gly He He Gly Val Thr Leu Leu Thr Ala He Met Pro Arg Leu 
230 235 240 245 

tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tct gac ctt 883 
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Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 

250 255 260 

cag ttg ggt tec aag eta acc ttc ate gca ctg ate ccc ate gtg gtg 931 
Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu lie Pro lie Val Val 

265 270 275 

ttc ttc acc gec ttc ggt gtc cct att gec aat ggc ctt ttt gec tac 979 
Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gec aac gec gee aac ate ctt ggt tgg act ctg age 
1027 

Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tct get ttc acg ctg att cct tac get ttg gtg ctg eta cat ctg 
1075 

Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat gcg cgt gaa gag gtc tgg acc cca acc ttc ate ate 
1123 

Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe He He 

330 335 340 

gee ggc ate acc gee acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 
1171 

Ala Gly He Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 

345 350 355 

ctg teg age tec ccg gag cgt gtg gtg gtg ctt ctt ggt gcg gee aac 
1219 

Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 
360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 
1267 

Gly Phe Ser Phe He Thr Gly Ala Val He Gly Ala Tyr Leu Leu Arg 
375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tct ttg get aaa acc tec ctg 
1315 

Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 
390 395 400 405 

tgg gcg ttg ggc tct gcg gcg gtt ggt gca gca gca "gca tgg gcg ttg 
1363 

Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 

410 415 420 

ggg tgg ctg att caa gee gtc gtg ggc gat ttc ttg ctg ggc act eta 
1411 

Gly Trp Leu He Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 

425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 
1459 

Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 
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ate ttc gtc acc 
1507 

lie Phe Val Thr 
455 

caa aac ttg ggc 
1555 

Gin Asn Leu Gly 
470 

att cgc ccg aat 
1603 

lie Arg Pro Asn 



cag gat ttc tec 
1651 

Gin Asp Phe Ser 

505 

cct gtg ccg cca 
1699 

Pro Val Pro Pro 
520 

gtt ccc ggc gec 
1747 

Val Pro Gly Ala 
535 

cac ggc ggc gtc 
1795 

His Gly Gly Val 
550 

acc ggc aag gaa 
1843 

Thr Gly Lys Glu 



cca ttt gcg cca 
1891 

Pro Phe Ala Pro 

585 

gtg cag cgc cgc 
1939 

Val Gin Arg Arg 
600 

gec ccc aac ate 
1987 

Ala Pro Asn lie 
615 

gec gat tgg gtg 
2035 

Ala Asp Trp Val 
630 



ggc ate gtg ttg 

Gly lie Val Leu 
460 

cag gca ctg acc 

Gin Ala Leu Thr 
475 

acc aag ate tct 

Thr Lys lie Ser 
490 

acc cag ctg gtc 
Thr Gin Leu Val 

ccg atg tec gee 

Pro Met Ser Ala 

525 

cca gtc ggc gac 

Pro Val Gly Asp 
540 

caa ggc gcg cgt 

Gin Gly Ala Arg 
555 

gtc gcg ctg ate 

Val Ala Leu lie 
570 

ctg tct teg gca 

Leu Ser Ser Ala 

acc aag aag ctg 

Thr Lys Lys Leu 

605 

cac tec gag gcg 

His Ser Glu Ala 
620 

cct ggc tec age 

Pro Gly Ser Ser 
635 



tea cgt tct ggt 

Ser Arg Ser Gly 

465 

cgc ate cca ggt 

Arg lie Pro Gly 
480 

ttg gat gtc ggc 

Leu Asp Val Gly 
495 

gcg cca age gag 

Ala Pro Ser Glu 
510 

ggt att gtc cgc 
Gly lie Val Arg 

ggt cgt ttc cgt 

Gly Arg Phe Arg 

545 

ttc tgg cag gee 

Phe Trp Gin Ala 
560 

ttt gtg gat act 

Phe Val Asp Thr 
575 

gee gca gcg ggc 

Ala Ala Ala Gly 
590 

gee age ttg ggc 
Ala Ser Leu Gly 

tac cgc aac ggt 

Tyr Arg Asn Gly 

625 

ttg age gec gtc 

Leu Ser Ala Val 
640 



ttg ccg gag gtc 
Leu Pro Glu Val 

ttg age egg ttt 

Leu Ser Arg Phe 

485 

gaa gtc tec gag 

Glu Val Ser Glu 
500 

ttc gca gca acc 

Phe Ala Ala Thr 
515 

gga cct cgc ctg 

Gly Pro Arg Leu 
530 

ctg etc gec gat 
Leu Leu Ala Asp 

cgc gag ate gec 

Arg Glu lie Ala 

565 

tec ggc aac gee 

Ser Gly Asn Ala 
580 

ate gee tac gag 

lie Ala Tyr Glu 
595 

age ttg gcg gta 

Ser Leu Ala Val 
610 

tgc etc att gtg 
Cys Leu lie Val 

gcg gaa tec ggt 

Ala Glu Ser Gly 

645 
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gcc gat ccc cgc 
2083 

Ala Asp Pro Arg 



ate ggc gag gcc 
2131 

lie Gly Glu Ala 

665 

tgc cga att cgt 
2179 

Cys Arg lie Arg 
680 

gcg att ttg ccc 
2227 

Ala lie Leu Pro 
695 

teg gcc gcc gag 
2275 

Ser Ala Ala Glu 
710 

aag gca atg gtc 
2323 

Lys Ala Met Val 



gat tac gca tea 
2371 

Asp Tyr Ala Ser 

745 

gag gaa cca ace 
2419 

Glu Glu Pro Thr 
760 

gcg aca cgt gat 
2467 

Ala Thr Arg Asp 
775 

gca gcc ate gcc 
2515 

Ala Ala lie Ala 
790 

ggt acc gcg ttc 
2563 

Gly Thr Ala Phe 



tec ccg ttg gcc 
2611 

Ser Pro Leu Ala 

825 



gcc gcc gcg ttc 

Ala Ala Ala Phe 
650 

cac gag atg ggt 
His Glu Met Gly 

ate aac acc gac 

lie Asn Thr Asp 

685 

gat gcc tea gag 

Asp Ala Ser Glu 
700 

atg ctt ate gac 

Met Leu lie Asp 
715 

act gaa gcc cag 

Thr Glu Ala Gin 
730 

ctt gcc atg gcg 
Leu Ala Met Ala 

cac ctt gtg gtg 

His Leu Val Val 

765 

ggt ttc ggt gcc 

Gly Phe Gly Ala 
780 

get gtg gtg ate 

Ala Val Val lie 
795 

etc acc age ttc 

Leu Thr Ser Phe 
810 

tct gtt gaa gcc 
Ser Val Glu Ala 



gcg etc gcg gaa 

Ala Leu Ala Glu 
655 

ate ccg gcc ggc 

lie Pro Ala Gly 
670 

ggc cat gcc gtc 
Gly His Ala Val 

etc cgc gac gcc 

Leu Arg Asp Ala 

705 

gcg acc etc get 

Ala Thr Leu Ala 
720 

ggg eta get aca 

Gly Leu Ala Thr 
735 

atg cgc acc tgc 

Met Arg Thr Cys 
750 

aag aag gaa aag 
Lys Lys Glu Lys 

tec gac tac acc 

Ser Asp Tyr Thr 

785 

ate ttg gtt tec 

lie Leu Val Ser 
800 

t tc ggc age age 

Phe Gly Ser Ser 
815 

acc acc tct gca 

Thr Thr Ser Ala 
830 



eta act gaa acc 

Leu Thr Glu Thr 
660 

ttg gac aac aag 

Leu Asp Asn Lys 
675 

etc gcc ttg ccg 

Leu Ala Leu Pro 
690 

aag tec ctg gcc 
Lys Ser Leu Ala 

ccc age gac gtc 

Pro Ser Asp Val 

725 

gaa gac aat ccc 

Glu Asp Asn Pro 
740 

gga ctg ttc acc 

Gly Leu Phe Thr 
755 

aca cca aag cct 

Thr Pro Lys Pro 
770 

gtc aag ggc atg 
Val Lys Gly Met 

ctg gtg gcc gcc 

Leu Val Ala Ala 

805 

acc aac gaa caa 

Thr Asn Glu Gin 
820 

aca cca gaa cct 

Thr Pro Glu Pro 
835 



844 



WO 01/00843 




PCT/IB00/00923 



gtg ggg cca ccg gtc tac ctg gat ctg gat caa gcc cgc acg tgg gat 
2659 

Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 
2707 

Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 

acc gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 
2755 

Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 

870 875 880 885 

acg cct gcc cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 
2803 

Thr Pro Ala Arg Leu Asp Arg Val lie Leu Thr Thr Gly Thr Gly Ser 

890 895 900 

gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gcc 
2851 

Asp Ser Asn Val Thr Ser Thr Val Lys lie Tyr Ala Phe Asn Asp Ala 

905 910 915 

tea cca cac tec ctg teg gaa ggc ate gag ate ggc acc gtg gat tat 
2899 

Ser Pro His Ser Leu Ser Glu Gly lie Glu lie Gly Thr Val Asp Tyr 
920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 
2947 

Ser Gly Arg Ser Leu Ser His Ser lie Arg Asp Ser Ser Lys Leu Pro 
935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 
2995 

Gly Gin Val Glu Ser Val Val lie Leu Val Asp Glu Val Arg Ser Ser 

950 955 960 965 

caa acc tea gac acc aat cca cag atg cag ate get gaa gta caa ctt 
3043 

Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie Ala Glu Val Gin Leu 

970 975 980 

gtt ggt tgg taaattaege gtttgtgatt gac 
3075 

Val Gly Trp 



<210> 594 
<211> 984 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 594 

Val Leu Gly Ala Val Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 
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20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie 
35 40 45 

lie Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 

Val Asn Val Val Met Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin 
65 70 75 80 

lie Phe Phe Tyr Gly Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr 

85 90 95 

Arg Glu Val Phe Lys Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val 

100 105 110 

lie Thr Leu Thr Val Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu 
115 120 125 

His Pro His Glu Gin Val Gly lie Phe Asp Pro Gin lie lie Phe Leu 
130 135 140 

Gly Val Gly Thr Thr Leu Gly Val Val Ala Gin Cys Leu lie Met lie 
145 150 155 160 

Pro Tyr Leu Arg Arg Ala Gly lie Asp Met Arg Pro Leu Trp Gly lie 

165 170 175 

Asp Ala Arg Leu Lys Gin Phe Gly Gly Met Ala Met Ala lie lie Val 

180 lp5 190 

Tyr Val Ala He Ser Gin Phe Gly Tyr He He Thr Thr Arg He Ala 
195 200 205 

Ser He Ala Asp Asp Ala Ala Pro Phe He Tyr Gin Gin His Trp Met 
210 215 220 

Leu Leu Gin Val Pro Tyr Gly He He Gly Val Thr Leu Leu Thr Ala 
225 230 235 240 

He Met Pro Arg Leu Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala 

245 250 255 

Val Val Ser Asp Leu Gin Leu Gly Ser Lys Leu Thr Phe He Ala Leu 

260 265 270 

He Pro He Val Val Phe Phe Thr Ala Phe Gly Val Pro He Ala Asn 
275 280 285 

Gly Leu Phe Ala Tyr Gly Gin Phe Asp Ala Asn Ala Ala Asn He Leu 
290 295 300 

Gly Trp Thr Leu Ser Phe Ser Ala Phe Thr Leu He Pro Tyr Ala Leu 
305 310 315 320 

Val Leu Leu His Leu Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr 

325 330 335 

Pro Thr Phe He He Ala Gly He Thr Ala Thr Lys Val Val Leu Ser 

340 345 350 
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Leu Leu Ala Pro 
355 

Leu Gly Ala Ala 
370 

Ala Tyr Leu Leu 
385 

Ala Lys Thr Ser 



Ala Ala Trp Ala 

420 

Leu Leu Gly Thr 
435 

Leu Gly Val Phe 
450 

Gly Leu Pro Glu 
465 

Gly Leu Ser Arg 



Gly Glu Val Ser 

500 

Glu Phe Ala Ala 
515 

Arg Gly Pro Arg 
530 

Arg Leu Leu Ala 
545 

Ala Arg Glu lie 



Thr Ser Gly Asn 

580 

Gly lie Ala Tyr 
595 

Gly Ser Leu Ala 
610 

Gly Cys Leu lie 
625 

Val Ala Glu Ser 



Glu Leu Thr Glu 

660 



Leu Leu Ser Ser 

360 

Asn Gly Phe Ser 
375 

Arg Asn Lys Leu 
390 

Leu Trp Ala Leu 
405 

Leu Gly Trp Leu 



Leu Ser Ser Val 

440 

Phe lie Phe Val 
455 

Val Gin Asn Leu 
470 

Phe lie Arg Pro 
485 

Glu Gin Asp Phe 



Thr Pro Val Pro 

520 

Leu Val Pro Gly 
535 

Asp His Gly Gly 
550 

Ala Thr Gly Lys 
565 

Ala Pro Phe Ala 



Glu Val Gin Arg 

600 

Val Ala Pro Asn 
615 

Val Ala Asp Trp 
630 

Gly Ala Asp Pro 
645 

Thr lie Gly Glu 



Ser Pro Glu Arg 



Phe lie Thr Gly 

380 

Gly Leu Leu Gly 
395 

Gly Ser Ala Ala 
410 

lie Gin Ala Val 
425 

Gly Tyr Leu Leu 



Thr Gly lie Val 

460 

Gly Gin Ala Leu 
475 

Asn Thr Lys lie 
490 

Ser Thr Gin Leu 
505 

Pro Pro Met Ser 



Ala Pro Val Gly 

540 

Val Gin Gly Ala 
555 

Glu Val Ala Leu 
570 

Pro Leu Ser Ser 
585 

Arg Thr Lys Lys 



lie His Ser Glu 

620 

Val Pro Gly Ser 
635 

Arg Ala Ala Ala 
650 

Ala His Glu Met 
665 



Val Val Val Leu 
365 

Ala Val He Gly 



Met Arg Ser Leu 

400 

Val Gly Ala Ala 
415 

Val Gly Asp Phe 
430 

Asn Leu Ala Val 
445 

Leu Ser Arg Ser 



Thr Arg lie Pro 

480 

Ser Leu Asp Val 
495 

Val Ala Pro Ser 
510 

Ala Gly lie Val 
525 

Asp Gly Arg Phe 



Arg Phe Trp Gin 

560 

lie Phe Val Asp 
575 

Ala Ala Ala Ala 
590 

Leu Ala Ser Leu 
605 

Ala Tyr Arg Asn 



Ser Leu Ser Ala 

640 

Phe Ala Leu Ala 
655 

Gly lie Pro Ala 
670 
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Gly Leu Asp Asn Lys Cys Arg lie Arg lie Asn Thr Asp Gly His Ala 
675 680 685 

Val Leu Ala Leu Pro Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp 
690 695 700 

Ala Lys Ser Leu Ala Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu 
705 710 715 720 

Ala Pro Ser Asp Val Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala 

725 730 735 

Thr Glu Asp Asn Pro Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr 

740 745 750 

Cys Gly Leu Phe Thr Glu Glu Pro Thr His Leu Val Val Lys Lys Glu 
755 760 765 

Lys Thr Pro Lys Pro Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr 
770 775 780 

Thr Val Lys Gly Met Ala Ala lie Ala Ala Val Val lie lie Leu Val 
785 790 795 800 

Ser Leu Val Ala Ala Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser 

805 810 815 

Ser Thr Asn Glu Gin Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser 

820 825 . 830 

Ala Thr Pro Glu Pro Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin 
835 840 845 

Ala Arg Thr Trp Asp Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr 
850 855 860 

Asp Gly Asn Thr Ser Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu 
865 870 875 880 

Leu Val Asp Leu Ser Thr Pro Ala Arg Leu Asp Arg Val lie Leu Thr 

885 890 895 

Thr Gly Thr Gly Ser Asp Ser Asn Val Thr Ser Thr Val Lys lie Tyr 

900 905 910 

Ala Phe Asn Asp Ala Ser Pro His Ser Leu Ser Glu Gly lie Glu lie 
915 920 "925 

Gly Thr Val Asp Tyr Ser Gly Arg Ser Leu Ser His Ser lie Arg Asp 
930 935 940 

Ser Ser Lys Leu Pro Gly Gin Val Glu Ser Val Val lie Leu Val Asp 
945 950 955 960 

Glu Val Arg Ser Ser Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie 

965 970 975 

Ala Glu Val Gin Leu Val Gly Trp 

980 
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<210> 595 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXA01807 

<400> 595 

gctcaccgag ctggacacca agctccgcgc agtgcaggaa gaacacggcg agctggaaat 60 

gcagtggctg gaactcggcg aggaaatcga gggctagttc atg ccg teg gca ggc 115 

Met Pro Ser Ala Gly 
1 5 

gag gag att tta gag cag cgc gca cag ctg gag ttt gat cag cgc cgc 163 
Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu Phe Asp Gin Arg Arg 

10 15 20 

gec gat gtg gtg atg ate ggc age cag gtg gtt tat ggt tec gtg ggg 211 
Ala Asp Val Val Met lie Gly Ser Gin Val Val Tyr Gly Ser Val Gly 

25 30 35 

etc agt get gee att ccg gtg atg cac aac gaa ggc etc cgc gtg gtc 259 
Leu Ser Ala Ala lie Pro Val Met His Asn Glu Gly Leu Arg Val Val 
40 45 50 

get gtc ccc acc gtg gtg tta agt tec atg ccg cgt tat gca agt tct 307 
Ala Val Pro Thr Val Val Leu Ser Ser Met Pro Arg Tyr Ala Ser Ser 
55 60 65 

cac cgc cag ccg atg teg gac caa tgg etc gee gac gcg ctg caa gac 355 
His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala Asp Ala Leu Gin Asp 
70 75 80 85 

ctg gtg gat ctg ggg att ate gat gag gtt tec acc att tec acc ggc 403 
Leu Val Asp Leu Gly lie lie Asp Glu Val Ser Thr He Ser Thr Gly 

90 95 100 

tat ttt acc tec get tct cag gtg cgt gtg gtc get gcg tgg ctg cag 451 
Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val Ala Ala Trp Leu Gin 

105 110 115 

aaa ate cgc gaa acc cat ccg cat gtg cgc ate gtg gtg gat ccc ate 499 
Lys He Arg Glu Thr His Pro His Val Arg lie Val Val Asp Pro He 
120 125 130 

atg ggg gac agt gac gtg gga att tat gtc gee gac gag ate gca acc 547 
Met Gly Asp Ser Asp Val Gly He Tyr Val Ala Asp Glu He Ala Thr 
135 140 145 

gee ate tgc cag gac tta tgc cct ctg get acc gga ate att ccc aat 595 
Ala He Cys Gin Asp Leu Cys Pro Leu Ala Thr Gly He He Pro Asn 
150 155 160 165 

get ttc gag etc tec cac atg gtt ggc tec ggc gat ccg cgc teg ctg 643 
Ala Phe Glu Leu Ser His Met Val Gly Ser Gly Asp Pro Arg Ser Leu 

170 175 180 
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etc ggc ccg ttt ggc gag tgg ate ate ate ace age gee act gaa act 691 
Leu Gly Pro Phe Gly Glu Trp lie lie lie Thr Ser Ala Thr Glu Thr 

185 190 195 

gtg ggc acc acc gtc ace cgc ate gtc acc cgt gac age gtc cag gaa 73 9 
Val Gly Thr Thr Val Thr Arg lie Val Thr Arg Asp Ser Val Gin Glu 
200 205 210 

ate gec tec gec acc gtc gat acc acg gee aaa ggg gca ggc gac gtc 787 
lie Ala Ser Ala Thr Val Asp Thr Thr Ala Lys Gly Ala Gly Asp Val 
215 220 225 

tac gee gca gca tta ate gec gec ctg cat aaa gat ttt teg ctt ate 835 
Tyr Ala Ala Ala Leu lie Ala Ala Leu His Lys Asp Phe Ser Leu lie 
230 235 240 245 

gac gee gec age cac gca tec aac acc gtc tgc gee ggc ctg cag acc 883 
Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys Ala Gly Leu Gin Thr 

250 255 260 

aaa gcg ctt taggtttcgt ccgtctctga cag 915 
Lys Ala Leu 



<210> 596 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 596 

Met Pro Ser Ala Gly Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu 
15 10 15 

Phe Asp Gin Arg Arg Ala Asp Val Val Met lie Gly Ser Gin Val Val 

20 25 30 

Tyr Gly Ser Val Gly Leu Ser Ala Ala lie Pro Val Met His Asn Glu 
35 40 45 

Gly Leu Arg Val Val Ala Val Pro Thr Val Val Leu Ser Ser Met Pro 
50 55 60 

Arg Tyr Ala Ser Ser His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala 
65 70 75 80 

Asp Ala Leu Gin Asp Leu Val Asp Leu Gly lie lie "Asp Glu Val Ser 

85 90 95 

Thr lie Ser Thr Gly Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val 

100 105 * 110 

Ala Ala Trp Leu Gin Lys lie Arg Glu Thr His Pro His Val Arg lie 
115 120 125 

Val Val Asp Pro lie Met Gly Asp Ser Asp Val Gly lie Tyr Val Ala 
130 135 140 

Asp Glu lie Ala Thr Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr 
145 150 155 160 
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Gly He He Pro 



Asp Pro Arg Ser 

180 

Ser Ala Thr Glu 
195 

Asp Ser Val Gin 
210 

Gly Ala Gly Asp 
225 

Asp Phe Ser Leu 



Ala Gly Leu Gin 

260 



Asn Ala Phe Glu 
165 

Leu Leu Gly Pro 



Thr Val Gly Thr 

200 

Glu tie Ala Ser 
215 

Val Tyr Ala Ala 
230 

He Asp Ala Ala 
245 

Thr Lys Ala Leu 



Leu Ser His Met 
170 

Phe Gly Glu Trp 
185 

Thr Val Thr Arg 



Ala Thr Val Asp 

220 

Ala Leu He Ala 
235 

Ser His Ala Ser 
250 



Val Gly Ser Gly 
175 

He He He Thr 
190 

He Val Thr Arg 
205 

Thr Thr Ala Lys 



Ala Leu His Lys 

240 

Asn Thr Val Cys 
255 



<210> 597 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1438) 

<223> RXN02754 

<400> 597 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aac cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 

10 15 20 

gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 

25 30 35 

ccc tea acg ttt gag gtc ttt age cgc cgc etc ccc aac gag cgc cga 259 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 
40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 307 
Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala He Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gec gat ctt gac ttt tta gac gac 355 
Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 
70 75 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 403 
Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 
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90 95 100 

ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 451 
Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin Ser Pro Leu Leu Thr 

105 110 115 

gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 499 
Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu Glu Thr Val lie Leu 
120 125 130 

tec ate atg aat gca gat tct gec gtc get tec gee get gcg cgc atg 547 
Ser He Met Asn Ala Asp Ser Ala Val Ala Ser Ala Ala Ala Arg Met 
135 140 145 

gtc ace gca get gat ggt cgc ccc ate ate gaa atg gga tec agg cgc 595 
Val Thr Ala Ala Asp Gly Arg Pro He He Glu Met Gly Ser Arg Arg 
150 155 160 165 

acc cac gaa tac teg gca gtc ace gca tec cgc gca gca tac etc get 643 
Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg Ala Ala Tyr Leu Ala 

170 175 180 

gga ttc tec acc acc tec aac etc gag gcg gee tac cgc tac gga att 691 
Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala Tyr Arg Tyr Gly He 

185 190 195 

cca gca tec gga acc tec gee cac gca tgg act ttg ctg cac ate aac 739 
Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr Leu Leu His He Asn 
200 205 210 

* 

gat gac ggc acc ccc aac gaa gca gca get ttc aaa gca cag gtt gaa 787 
Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe Lys Ala Gin Val Glu 
215 220 225 

tec etc ggc gtg gac acc acc ttg ctg gta gat act tat gac ate acc 835 
Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp Thr Tyr Asp He Thr 
230 235 240 245 

caa ggt gtg gee acc gee att gaa gtt gca ggt cca gac ctt ggt ggc 883 
Gin Gly Val Ala Thr Ala He Glu Val Ala Gly Pro Asp Leu Gly Gly 

250 255 260 

gta cgt ate gac tec ggc gac eta ggt gtg ctt gee cga aag gtc cgc 931 
Val Arg He Asp Ser Gly Asp Leu Gly Val Leu Ala Arg Lys Val Arg 

265 270 275 

aag cag etc gac gat etc aac gee cac aac acc aag att gtg gtc tec 979 
Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr Lys He Val Val Ser 
280 285 290 

tec gac ctg gat gaa ttc gee ate gcg ggt ctt cgc ggc gaa cca gtt 
1027 

Ser Asp Leu Asp Glu Phe Ala He Ala Gly Leu Arg Gly Glu Pro Val 
295 300 305 

gac gtc ttt ggc gtt ggc acc tec gtt gtc aca ggt tct ggc gca cca 
1075 

Asp Val Phe Gly Val Gly Thr Ser Val Val Thr Gly Ser Gly Ala Pro 
310 315 320 325 
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acc get ggc etc gtg tac aag ate ggg gaa gtt gee ggt cac cct gtg 
1123 

Thr Ala Gly Leu Val Tyx Lys lie Gly Glu Val Ala Gly His Pro Val 

330 335 340 

gec aag cgt tec cga aac aag- gaa age tac ggt ggt ggc aag aag get 
1171 

Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly Gly Gly Lys Lys Ala 

345 350 355 

gtg cgc acc cac cgc aag tec ggt acc gca ate gaa gaa ate gtc tac 
1219 

Val Arg Thr His Arg Lys Ser Gly Thr Ala lie Glu Glu lie Val Tyr 
360 365 370 

cca ttc aat gec gaa gca cca gat act gga aag etc gac act ttg age 
1267 

Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys Leu Asp Thr Leu Ser 

375 380 385 

ctg acc ate cca ttg atg cgc gac ggt gaa ate gtt cca ggt ttg cct 
1315 

Leu Thr lie Pro Leu Met Arg Asp Gly Glu lie Val Pro Gly Leu Pro 

390 395 400 405 

act ttg gaa gat tec cga gcg tat ttg gee aag caa ttg gtc tct tta 
1363 

Thr Leu Glu Asp Ser Arg Ala Tyr Leu Ala Lys Gin Leu Val Ser Leu 

410 415 420 

cca tgg gaa ggc ctt gca ctg tct cgc gat gag cct gtt ttg cac act 
1411 

Pro Trp Glu Gly Leu Ala Leu Ser Arg Asp Glu Pro Val Leu His Thr 

425 430 435 

cgt ttc gtg ggt ttc ccg ccg gee get tagacaattc ggtctcacca 
1458 

Arg Phe Val Gly Phe Pro Pro Ala Ala 
440 445 

aac 
1461 



<210> 598 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 598 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 

20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu 
35 40 45 

Pro Asn Glu Arg Arg Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu 
50 55 60 
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Lys Ala lie Arg Asp Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu 
65 70 75 80 

Asp Phe Leu Asp Asp Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe 

85 90 95 

Thr Gly Gin Val Asp Gly Tyr Arg Glu Gly Glu He Tyr Phe Pro Gin 

100 105 110 

Ser Pro Leu Leu Thr Val Arg Gly Thr Phe Ala Glu Cys Val He Leu 
115 120 125 

Glu Thr Val He Leu Ser He Met Asn Ala Asp Ser Ala Val Ala Ser 
130 135 140 

Ala Ala Ala Arg Met Val Thr Ala Ala Asp Gly Arg Pro He He Glu 
145 150 155 160 

Met Gly Ser Arg Arg Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg 

165 170 175 

Ala Ala Tyr Leu Ala Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala 

180 185 190 

Tyr Arg Tyr Gly He Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr 
195 200 205 

Leu Leu His He Asn Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe 
210 215 220 

Lys Ala Gin Val Glu Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp 
225 230 235 240 

Thr Tyr Asp He Thr Gin Gly Val Ala Thr Ala He Glu Val Ala Gly 

245 250 255 

Pro Asp Leu Gly Gly Val Arg He Asp Ser Gly Asp Leu Gly Val Leu 

260 265 270 

Ala Arg Lys Val Arg Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr 
275 280 285 

Lys He Val Val Ser Ser Asp Leu Asp Glu Phe Ala He Ala Gly Leu 
290 295 300 

Arg Gly Glu Pro Val Asp Val Phe Gly Val Gly Thr "Ser Val Val Thr 
305 310 315 320 

Gly Ser Gly Ala Pro Thr Ala Gly Leu Val Tyr Lys He Gly Glu Val 

325 330 335 

Ala Gly His Pro Val Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly 

340 345 350 

Gly Gly Lys Lys Ala Val Arg Thr His Arg Lys Ser Gly Thr Ala He 
355 360 365 

Glu Glu He Val Tyr Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys 
370 375 380 
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Leu Asp Thr Leu 
385 

Val Pro Gly Leu 



Gin Leu Val Ser 

420 

Pro Val Leu His 
435 



Ser Leu Thr lie 
390 

Pro Thr Leu Glu 
405 

Leu Pro Trp Glu 



Thr Arg Phe Val 

440 



Pro Leu Met Arg 
395 

Asp Ser Arg Ala 
410 

Gly Leu Ala Leu 
425 

Gly Phe Pro Pro 



Asp Gly Glu lie 

400 

Tyr Leu Ala Lys 
415 

Ser Arg Asp Glu 
430 

Ala Ala 
445 



<210> 599 
<211> 871 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXA02405 

<400> 599 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aac cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 

10 15 20 

gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 

25 30 35 

ccc tea acg ttt gag gtc ttt age cgc cgc etc ccc aac gag cgc cga 259 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 
40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 307 
Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala lie Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gee gat ctt gac "ttt tta gac gac 355 
Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 
70 75' 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 403 
Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 

90 95 100 

ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 451 
Gly Tyr Arg Glu Gly Glu He Tyr Phe Pro Gin Ser Pro Leu Leu Thr 

105 110 115 

gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 499 
Val Arg Gly Thr Phe Ala Glu Cys Val He Leu Glu Thr Val He Leu 
120 125 130 
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tec ate atg 
Ser lie Met 
135 

gtc acc gca 
Val Thr Ala 
150 

acc cac gaa 
Thr His Glu 



gga ttc tec 
Gly Phe Ser 



cca gca tec 
Pro Ala Ser 
200 

gat gac ggc 
Asp Asp Gly 
215 

tec etc ggc 
Ser Leu Gly 
230 

caa ggt gtg 
Gin Gly Val 



aat gca gat tct 
Asn Ala Asp Ser 

140 

get gat ggt cgc 
Ala Asp Gly Arg 
155 

tac teg gca gtc 
Tyr Ser Ala Val 
170 

acc acc tec aac 
Thr Thr Ser Asn 
185 

gga acc tec gec 
Gly Thr Ser Ala 



acc ccc aac gaa 
Thr Pro Asn Glu 

220 

gtg gac acc acc 
Val Asp Thr Thr 
235 

gee acc gee att 
Ala Thr Ala lie 
250 



gec gtc get 
Ala Val Ala 



ccc ate ate 
Pro lie lie 



acc gca tec 
Thr Ala Ser 
175 

etc gag gcg 
Leu Glu Ala 
190 

cac gca tgg 
His Ala Trp 
205 

gca gca get 
Ala Ala Ala 



ttg ctg gta 
Leu Leu Val 



gaa gtt gca 
Glu Val Ala 
255 



tec gee get gcg 
Ser Ala Ala Ala 
145 

gaa atg gga tec 
Glu Met Gly Ser 
160 

cgc gca gca tac 
Arg Ala Ala Tyr 



gee tac cgc tac 
Ala Tyr Arg Tyr 

195 

act ttg ctg cac 
Thr Leu Leu His 
210 

ttc aaa gca cag 
Phe Lys Ala Gin 
225 

gat act tat gac 
Asp Thr Tyr Asp 
240 

ggt cca 
Gly Pro 



cgc atg 547 
Arg Met 



agg cgc 595 
Arg Arg 
165 

etc get 643 

Leu Ala 

180 

gga att 691 
Gly lie 



ate aac 739 
lie Asn 



gtt gaa 787 
Val Glu 



ate acc 835 
lie Thr 
245 

871 



<210> 600 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 600 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 

20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe "Ser Arg Arg Leu 
35 40 45 

Pro Asn Glu Arg Arg Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu 
50 55 60 

Lys Ala lie Arg Asp Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu 
65 70 75 80 

Asp Phe Leu Asp Asp Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe 

85 90 95 

Thr Gly Gin Val Asp Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin 

100 105 110 
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Ser Pro Leu Leu Thr Val Arg Gly Thr Phe Ala Glu Cys Val He Leu 
115 120 125 

Glu Thr Val He Leu Ser He Met Asn Ala Asp Ser Ala Val Ala Ser 
130 135 140 

Ala Ala Ala Arg Met Val Thr Ala Ala Asp Gly Arg Pro He He Glu 
145 150 155 160 

Met Gly Ser Arg Arg Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg 

165 170 175 

Ala Ala Tyr Leu Ala Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala 

180 185 190 

Tyr Arg Tyr Gly He Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr 
195 200 205 

Leu Leu His He Asn Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe 
210 215 220 

Lys Ala Gin Val Glu Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp 
225 230 235 240 

Thr Tyr Asp He Thr Gin Gly Val Ala Thr Ala He Glu Val Ala Gly 

245 250 255 

Pro 



<210> 601 
<211> 509 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (486) 
<223> FRXA02754 

<400> 601 

ccc aca aac acc aag att gtg gtc tec tec gac ctg gat gaa ttc gec 48 

Pro Thr Asn Thr Lys He Val Val Ser Ser Asp Leu Asp Glu Phe Ala 
15 10 15 

ate gcg ggt ctt cgc ggc gaa cca gtt gac gtc ttt ggc gtt ggc acc 96 
He Ala Gly Leu Arg Gly Glu Pro Val Asp Val Phe Gly Val Gly Thr 

20 25 30 

tec gtt gtc aca ggt tct ggc gca cca acc get ggc etc gtg tac aag 144 
Ser Val Val Thr Gly Ser Gly Ala Pro Thr Ala Gly Leu Val Tyr Lys 
35 40 45 

ate ggg gaa gtt gee ggt cac cct gtg gee aag cgt tec cga aac aag 192 
He Gly Glu Val Ala Gly His Pro Val Ala Lys Arg Ser Arg Asn Lys 
50 55 60 

gaa age tac ggt ggt ggc aag aag get gtg cgc acc cac cgc aag tec 240 
Glu Ser Tyr Gly Gly Gly Lys Lys Ala Val Arg Thr His Arg Lys Ser 
65 70 75 80 
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ggt acc gca ate gaa gaa ate gtc tac cca ttc aat gec gaa gca cca 288 
Gly Thr Ala lie Glu Glu lie Val Tyr Pro Phe Asn Ala Glu Ala Pro 

85 90 95 

gat act gga aag etc gac act ttg age ctg acc ate cca ttg atg cgc 336 
Asp Thr Gly Lys Leu Asp Thr Leu Ser Leu Thr lie Pro Leu Met Arg 

100 105 110 

gac ggt gaa ate gtt cca ggt ttg cct act ttg gaa gat tec cga gcg 384 
Asp Gly Glu lie Val Pro Gly Leu Pro Thr Leu Glu Asp Ser Arg Ala 
115 120 125 

tat ttg gee aag caa ttg gtc tct tta cca tgg gaa ggc ctt gca ctg 432 
Tyr Leu Ala Lys Gin Leu Val Ser Leu Pro Trp Glu Gly Leu Ala Leu 
130 135 140 

tct cgc gat gag cct gtt ttg cac act cgt ttc gtg ggt ttc ccg ccg 480 
Ser Arg Asp Glu Pro Val Leu His Thr Arg Phe Val Gly Phe Pro Pro 
145 150 155 160 

gec get tagacaattc ggtctcacca aac 509 
Ala Ala 



<210> 602 
<211> 162 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 602 

Pro Thr Asn Thr Lys lie Val Val Ser Ser Asp Leu Asp Glu Phe Ala 
15 10 15 

lie Ala Gly Leu Arg Gly Glu Pro Val Asp Val Phe Gly Val Gly Thr 

20 25 30 

Ser Val Val Thr Gly Ser Gly Ala Pro Thr Ala Gly Leu Val Tyr Lys 
35 40 45 

lie Gly Glu Val Ala Gly His Pro Val Ala Lys Arg Ser Arg Asn Lys 
50 55 60 

Glu Ser Tyr Gly Gly Gly Lys Lys Ala Val Arg Thr His Arg Lys Ser 
65 70 75 80 

Gly Thr Ala lie Glu Glu lie Val Tyr Pro Phe Asn Ala Glu Ala Pro 

85 90 95 

Asp Thr Gly Lys Leu Asp Thr Leu Ser Leu Thr lie Pro Leu Met Arg 

100 105 110 

Asp Gly Glu lie Val Pro Gly Leu Pro Thr Leu Glu Asp Ser Arg Ala 
115 120 125 

Tyr Leu Ala Lys Gin Leu Val Ser Leu Pro Trp Glu Gly Leu Ala Leu 
130 135 140 

Ser Arg Asp Glu Pro Val Leu His Thr Arg Phe Val Gly Phe Pro Pro 
145 150 155 160 
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Ala Ala 



<210> 603 
<211> 960 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (937) 

<223> RXA02112 

<400> 603 

tgaatccgtg gcggcaccgg cgcgagtcgc tttggaaagg atgctatctg ttgttccagc 60 

agctcctgtt actcctagct cctcgaagga tgcgtaattt atg act acc cat att 115 

Met Thr Thr His lie 
1 5 

gac cgc ate gtt ggc gca gcg tta tec gag gat gcg cca tgg ggc gac 163 
Asp Arg lie Val Gly Ala Ala Leu Ser Glu Asp Ala Pro Trp Gly Asp 

10 ,15 20 

att acc tec gac act ttt ate cca gga teg gcg cag ctg age gee aag 211 
lie Thr Ser Asp Thr Phe lie Pro Gly Ser Ala Gin Leu Ser Ala Lys 

25 30 35 

gtt gtt gee egg gag cca ggt gtg ttc age ggg cag gcg ctt tta gac 259 
Val Val Ala Arg Glu Pro Gly Val Phe Ser Gly Gin Ala Leu Leu Asp 
40 45 50 

gee tec ttc egg etc gtc gat cct agg ata aac gca tec ctt aag gtg 307 
Ala Ser Phe Arg Leu Val Asp Pro Arg lie Asn Ala Ser Leu Lys Val 
55 60 65 

get gat ggt gac age ttt gaa acc ggg gac ate eta gga aca att acc 355 
Ala Asp Gly Asp Ser Phe Glu Thr Gly Asp lie Leu Gly Thr lie Thr 
70 75 80 85 

ggc agt get aga age ate etc cgt tea gag cgc att get etc aac ttc 403 
Gly Ser Ala Arg Ser lie Leu Arg Ser Glu Arg lie Ala Leu Asn Phe 

90 95 100 

att cag agg acg tec ggc ate get aca ttg aca teg tgc tat gtt gca 451 
lie Gin Arg Thr Ser Gly lie Ala Thr Leu Thr Ser Cys Tyr Val Ala 

105 110 115 

gag gtt aaa ggc acc aaa gee cgc att gtt gat acc egg aaa acc aca 499 
Glu Val Lys Gly Thr Lys Ala Arg lie Val Asp Thr Arg Lys Thr Thr 
120 125 130 

ccc ggc ctg cgc ate att gaa cgc caa get gtc cgt gac ggt ggc gga 547 
Pro Gly Leu Arg lie lie Glu Arg Gin Ala Val Arg Asp Gly Gly Gly 
135 140 145 

ttt aat cac cga gee acc ttg tec gat get gtc atg gtg aaa gat aac 595 
Phe Asn His Arg Ala Thr Leu Ser Asp Ala Val Met Val Lys Asp Asn 
150 155 160 165 
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cat etc gca gec ate gca tec cag ggg etc age ate act gaa gcg ctg 643 
His Leu Ala Ala lie Ala Ser Gin Gly Leu Ser lie Thr Glu Ala Leu 

170 175 180 

teg aat atg aaa get aaa etc ccc cac ace acc cat gtg gaa gtc gaa 691 
Ser Asn Met Lys Ala Lys Leu Pro His Thr Thr His Val Glu Val Glu 

185 190 195 

gtt gat cat ata gag cag ate gaa cca gtt ctt get get ggt gtg gac 739 
Val Asp His lie Glu Gin lie Glu Pro Val Leu Ala Ala Gly Val Asp 
200 205 210 

acc ate atg ttg gat aat ttc acc att gat cag etc ate gaa ggc gtt 787 
Thr lie Met Leu Asp Asn Phe Thr lie Asp Gin Leu lie Glu Gly Val 
215 220 225 

gat etc att ggt gga cgt gca ctg gtg gaa gca tct ggc gga gtc aac 835 
Asp Leu lie Gly Gly Arg Ala Leu Val Glu Ala Ser Gly Gly Val Asn 
230 235 240 245 

etc aac acc gcg gga aag att gca tea acc ggt gtc gac gtc att tec 883 
Leu Asn Thr Ala Gly Lys lie Ala Ser Thr Gly Val Asp Val He Ser 

250 255 260 

gtt gga gcg ctt acc cat tct gtg cat gca ctt gac eta gga etc gat 931 
Val Gly Ala Leu Thr His Ser Val His Ala .Leu Asp Leu Gly Leu Asp 

265 270 275 

att ttc taatgetcta ccttgataat gca 960 
He Phe 



<210> 604 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 604 

Met Thr Thr His He Asp Arg He Val Gly Ala Ala Leu Ser Glu Asp 
15 10 15 

Ala Pro Trp Gly Asp He Thr Ser Asp Thr Phe He Pro Gly Ser Ala 

20 25 30 

Gin Leu Ser Ala Lys Val Val Ala Arg Glu Pro Gly Val Phe Ser Gly 
35 40 45 

Gin Ala Leu Leu Asp Ala Ser Phe Arg Leu Val Asp Pro Arg He Asn 
50 55 60 

Ala Ser Leu Lys Val Ala Asp Gly Asp Ser Phe Glu Thr Gly Asp He 
65 70 75 80 

Leu Gly Thr He Thr Gly Ser Ala Arg Ser He Leu Arg Ser Glu Arg 

85 90 95 

He Ala Leu Asn Phe He Gin Arg Thr Ser Gly He Ala Thr Leu Thr 

100 105 110 
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Ser Cys Tyr Val Ala 
115 

Thr Arg Lys Thr Thr 
130 

Arg Asp Gly Gly Gly 
145 

Met Val Lys Asp Asn 

165 

lie Thr Glu Ala Leu 

180 

His Val Glu Val Glu 
195 

Ala Ala Gly Val Asp 
210 

Leu He Glu Gly Val 
225 

Ser Gly Gly Val Asn 

245 

Val Asp Val He Ser 

260 

Asp Leu Gly Leu Asp 
275 



Glu Val Lys Gly Thr 
120 

Pro Gly Leu Arg He 
135 

Phe Asn His Arg Ala 
150 

His Leu Ala Ala He 

170 

Ser Asn Met Lys Ala 

185 

Val Asp His He Glu 
200 

Thr He Met Leu Asp 
215 

Asp Leu He Gly Gly 
230 

Leu Asn Thr Ala Gly 

250 

Val Gly Ala Leu Thr 

265 

He Phe 



Lys Ala Arg He Val Asp 
125 

He Glu Arg Gin Ala Val 
140 

Thr Leu Ser Asp Ala Val 
155 160 

Ala Ser Gin Gly Leu Ser 

175 

Lys Leu Pro His Thr Thr 

190 

Gin lie Glu Pro Val Leu 
205 

Asn Phe Thr He Asp Gin 
220 

Arg Ala Leu Val Glu Ala 
235 240 

Lys He Ala Ser Thr Gly 

255 

His Ser Val His Ala Leu 

270 



<210> 605 
<211> 1407 
<212> DNA 

<213> Corynebacterium glutainicum 

<220> 
<221> CDS 

<222> (101) . . (1384) 
<223> RXA02111 

<400> 605 

gcttgcggga acaccgcacc gcccacccaa actgttcaga ttccaaagat aaattctgac 60 

gctcattcca gcccaccgtt tagaagaaaa gaccccaatc atg acc acc tea ate 115 

Met Thr Thr Ser He 
1 5 

acc cca tct gtc aac ctt gca ttg aaa aat gec aat age tgc aac agt 163 
Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala Asn Ser Cys Asn Ser 

10 15 20 

gaa etc aaa gac gga ccc tgg ttc etc gac cag ccc gga atg ccg gat 211 
Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin Pro Gly Met Pro Asp 

25 30 35 

gtc tac ggc ccc ggc gcg tea caa aac gat ccg ate cct gcg cat get 259 
Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro He Pro Ala His Ala 
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40 45 50 

ccg cgc cag cag gtt etc ccc gag gag tac cag cgc gca agt gat gac 307 
Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin Arg Ala Ser Asp Asp 
55 60 65 

gaa ctg cat cgt agg ate egg gaa gcg aaa gac acc ctg ggt gac aaa 355 
Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp Thr Leu Gly Asp Lys 
70 75 80 85 

gtg gtt ate eta gga cac ttc tac cag cgc gat gaa gtt ate caa cac 403 
Val Val lie Leu Gly His Phe Tyr Gin Arg Asp Glu Val lie Gin His 

90 95 100 



gca gat ttt gtt ggt gac tct ttc caa ctt gee cgc get gec aaa acc 
Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala Arg Ala Ala Lys Thr 

105 110 115 



gtc gaa gac tgc tgg gag caa etc acc tea att tat ggc gat gac acc 
Val Glu Asp Cys Trp Glu Gin Leu Thr Ser lie Tyr Gly Asp Asp Thr 

170 175 180 



451 



cga ccc gag gcg gaa gcg att gtg ttc tgc ggt gtg cac ttc atg get 499 
Arg Pro Glu Ala Glu Ala He Val Phe Cys Gly Val His Phe Met Ala 
120 125 130 

gaa acc get gat ctg tta tec acg gat gaa caa tea gtg ate etc ccc 547 
Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin Ser Val He Leu Pro 
135 140 145 

aac ctt gee gca ggt tgc tec atg gca gac atg get gac ctt gat tec 595 
Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met Ala Asp Leu Asp Ser 
150 155 160 165 



643 



ctg ate cct gtg acc tac atg aat tec tct gca gcg etc aaa ggt ttc 691 
Leu He Pro Val Thr Tyr Met Asn Ser Ser Ala Ala Leu Lys Gly Phe 

185 190 195 

gtg ggt gag cac ggc gga att gta tgc acc tec tea aat gca cgt tec 739 
Val Gly Glu His Gly Gly He Val Cys Thr Ser Ser Asn Ala Arg Ser 
200 205 210 

gta ttg gag tgg gcg ttt gaa cgc ggc caa cga gtc ctg ttc ttc ccc 787 
Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg Val Leu Phe Phe Pro 
215 220 225 

gat cag cac ttg ggt cga aac acc gcg aaa gee atg ggc att ggg ate 835 
Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala Met Gly He Gly He 
230 235 240 245 

gat caa atg ccc ctg tgg aat ccc aac aaa cca ctg ggt ggc aac acc 883 
Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro Leu Gly Gly Asn Thr 

250 255 260 

gtt tec gag eta gaa aac gca aag gta ctg etc tgg cat ggt ttc tgc 931 
Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu Trp His Gly Phe Cys 

265 270 275 

tct gta cac aag cgc ttt act gtc gag cag ate aac aaa gee cgc gee 979 
Ser Val His Lys Arg Phe Thr Val Glu Gin He Asn Lys Ala Arg Ala 
280 285 290 
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gag tac ccc gac gtt cac gtc ate gtg cac cct gaa tec ccc atg cca 
1027 

Glu Tyr Pro Asp Val His Val lie Val His Pro Glu Ser Pro Met Pro 
295 300 305 

gtt gtt gac gec gec gac tea tec gga tec act gac ttc att gtg aaa 
1075 

Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr Asp Phe lie Val Lys 

310 315 320 325 

gec att caa gca gca ccg gca gga tct ace ttt gcg ate ggc acc gaa 
1123 

Ala lie Gin Ala Ala Pro Ala Gly Ser Thr Phe Ala He Gly Thr Glu 

330 335 340 

ate aac ttg gtt cag cgc ctg gca gee cag tac ccg cag cac acc ate 
1171 

He Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr Pro Gin His Thr He 

345 350 355 

ttc tgc etc gac cct gtc ate tgc cca tgc tec acc atg tat cgc att 
1219 

Phe Cys Leu Asp Pro Val He Cys Pro Cys Ser Thr Met Tyr Arg He 
360 365 370 

cac cct ggt tac ctg gec tgg gca ctt gag gag ttg gtg get gga aac 
1267 

His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu Leu Val Ala Gly Asn 

375 380 385 

gtg att aac cag att tct gtc tct gaa tec gtg gcg gca ccg gcg cga 
1315 

Val He Asn Gin He Ser Val Ser Glu Ser Val Ala Ala Pro Ala Arg 

390 395 400 405 

gtc get ttg gaa agg atg eta tct gtt gtt cca gca get cct gtt act 
1363 

Val Ala Leu Glu Arg Met Leu Ser Val Val Pro Ala Ala Pro Val Thr 

410 415 420 

cct age tec teg aag gat gcg taatttatga ctacccatat tga 
1407 

Pro Ser Ser Ser Lys Asp Ala 

425 



<210> 606 
<211> 428 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 606 

Met Thr Thr Ser He Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala 
15 10 15 

Asn Ser Cys Asn Ser Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin 

20 25 30 

Pro Gly Met Pro Asp Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro 
35 40 45 
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lie Pro Ala His Ala Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin 
50 55 60 

Arg Ala Ser Asp Asp Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp 
65 70 75 80 

Thr Leu Gly Asp Lys Val Val lie Leu Gly His Phe Tyr Gin Arg Asp 

85 90 95 

Glu Val lie Gin His Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala 

100 105 110 

Arg Ala Ala Lys Thr Arg Pro Glu Ala Glu Ala lie Val Phe Cys Gly 
115 120 125 

Val His Phe Met Ala Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin 
130 135 140 

Ser Val lie Leu Pro Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met 
145 150 155 160 

Ala Asp Leu Asp Ser Val Glu Asp Cys Trp Glu Gin Leu Thr Ser lie 

165 170 175 

Tyr Gly Asp Asp Thr Leu lie Pro Val Thr Tyr Met Asn Ser Ser Ala 

180 185 190 

Ala Leu Lys Gly Phe Val Gly Glu His Gly Gly lie Val Cys Thr Ser 
195 200 205 

Ser Asn Ala Arg Ser Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg 
210 215 220 

Val Leu Phe Phe Pro Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala 
225 230 235 240 

Met Gly lie Gly lie Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro 

245 250 255 

Leu Gly Gly Asn Thr Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu 

260 265 270 

Trp His Gly Phe Cys Ser Val His Lys Arg Phe Thr Val Glu Gin lie 
275 280 285 

Asn Lys Ala Arg Ala Glu Tyr Pro Asp Val His Val "lie Val His Pro 
290 295 300 

Glu Ser Pro Met Pro Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr 
305 310 315 320 

Asp Phe lie Val Lys Ala lie Gin Ala Ala Pro Ala Gly Ser Thr Phe 

325 330 335 

Ala lie Gly Thr Glu lie Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr 

340 345 350 

Pro Gin His Thr lie Phe Cys Leu Asp Pro Val lie Cys Pro Cys Ser 
355 360 365 
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Thr Met Tyr Arg He His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu 
370 375 380 

Leu Val Ala Gly Asn Val He Asn Gin He Ser Val Ser Glu Ser Val 
385 390 395 400 

Ala Ala Pro Ala Arg Val Ala Leu Glu Arg Met Leu Ser Val Val Pro 

405 410 415 

Ala Ala Pro Val Thr Pro Ser Ser Ser Lys Asp Ala 

420 425 



<210> 607 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXA01073 

<400> 607 

taaccgactc cagcactaaa ctccaaaccc ttggcccgca ccgccaaagt ttagcgcgcc 60 

ccaagacacc accgcgccat gtttgcctag gattaggtac atg aca aac act caa 115 

Met Thr Asn Thr Gin 
1 5 

acc gag ate att aat gaa eta aag gtg age cca gca ate gac gtg gee 163 
Thr Glu He He Asn Glu Leu Lys Val Ser Pro Ala He Asp Val Ala 

10 15 20 

aag gaa gtt gaa ttc cgt gtg cag ttc etc gtc gat tac ctg egg get 211 
Lys Glu Val Glu Phe Arg Val Gin Phe Leu Val Asp Tyr Leu Arg Ala 

25 30 35 

tec cat aca aaa ggc ttt gtt ctt ggt att tea ggt ggc cag gat tec 259 
Ser His Thr Lys Gly Phe Val Leu Gly He Ser Gly Gly Gin Asp Ser 
40 45 50 

act ctt gcg gga cga etc acg cag ctg gca gta gag cgc att cgt gcg 307 
Thr Leu Ala Gly Arg Leu Thr Gin Leu Ala Val Glu Arg He Arg Ala 
55 60 65 

gaa gaa aac age acg gat tat gtc ttc tac gca gtt cgc etc ccc tac 355 
Glu Glu Asn Ser Thr Asp Tyr Val Phe Tyr Ala Val Arg Leu Pro Tyr 
70 75 80 85 

gcg ate cag gca gat gag gac gat gcg caa gtt gca ttg gaa ttc ate 403 
Ala He Gin Ala Asp Glu Asp Asp Ala Gin Val Ala Leu Glu Phe He 

90 95 100 

gca cct gac aag age gtg acc gtc aac gtt aaa gac gca acg gac gee 451 
Ala Pro Asp Lys Ser Val Thr Val Asn Val Lys Asp Ala Thr Asp Ala 

105 110 115 

acc gaa gca act gtt gca get get ttg gaa ctt cct gag ctg acc gac 499 
Thr Glu Ala Thr Val Ala Ala Ala Leu Glu Leu Pro Glu Leu Thr Asp 
120 125 130 
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ttc aat egg ggc aat att aaa get cgc caa cgc atg gtt gec cag tac 547 
Phe Asn Arg Gly Asn lie Lys Ala Arg Gin Arg Met Val Ala Gin Tyr 
135 140 145 

gca ate gca ggc cag ttg ggc ttg ctg gtt att ggc act gat cac gcg 595 
Ala lie Ala Gly Gin Leu Gly Leu Leu Val lie Gly Thr Asp His Ala 
150 155 160 165 

get gaa aac gtc acg ggg ttc ttc ace aaa ttc ggt gat ggc gca get 643 
Ala Glu Asn Val Thr Gly Phe Phe Thr Lys Phe Gly Asp Gly Ala Ala 

170 175 180 

gac ctg ctt cct ttg gca ggt ttg age aag cgt caa gga get gee att 691 
Asp Leu Leu Pro Leu Ala Gly Leu Ser Lys Arg Gin Gly Ala Ala lie 

185 190 195 

ctg gag cac ctg ggt gca cct tea age acg tgg ace aag gtt cct ace 739 
Leu Glu His Leu Gly Ala Pro Ser Ser Thr Trp Thr Lys Val Pro Thr 
200 205 210 

get gat ttg gaa gag gat cgc cca gcg ttg cca gat gag gaa gca ctt 787 
Ala Asp Leu Glu Glu Asp Arg Pro Ala Leu Pro Asp Glu Glu Ala Leu 
215 220 225 

ggt gtg teg tat gcg gac ate gat aat tac ctg gaa aac aag ccc gat 835 
Gly Val Ser Tyr Ala Asp lie Asp Asn Tyr Leu Glu Asn Lys Pro Asp 
230 235 240 245 

gtc agt gaa aaa gee cag cag cgc att gag cac ctg tgg aag gtg ggc 883 
Val Ser Glu Lys Ala Gin Gin Arg lie Glu His Leu Trp Lys Val Gly 

250 255 260 

cag cac aag cgc cac etc cct get ace ccg cag gaa aat tgg tgg cgt 931 
Gin His Lys Arg His Leu Pro Ala Thr Pro Gin Glu Asn Trp Trp Arg 

265 270 275 

taatccaaca gtttgagtgt cgc 954 

<210> 608 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 608 

Met Thr Asn Thr Gin Thr Glu lie lie Asn Glu Leu "Lys Val Ser Pro 
15 10 15 

Ala lie Asp Val Ala Lys Glu Val Glu Phe Arg Val Gin Phe Leu Val 

20 25 30 

Asp Tyr Leu Arg Ala Ser His Thr Lys Gly Phe Val Leu Gly He Ser 
35 40 45 

Gly Gly Gin Asp Ser Thr Leu Ala Gly Arg Leu Thr Gin Leu Ala Val 
50 55 60 

Glu Arg He Arg Ala Glu Glu Asn Ser Thr Asp Tyr Val Phe Tyr Ala 
65 70 75 80 
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Val Arg Leu Pro 



Ala Leu Glu Phe 

100 

Asp Ala Thr Asp 
115 

Pro Glu Leu Thr 
130 

Met Val Ala Gin 
145 

Gly Thr Asp His 



Gly Asp Gly Ala 

180 

Gin Gly Ala Ala 
195 

Thr Lys Val Pro 
210 

Asp Glu Glu Ala 
225 

Glu Asn Lys Pro 



Leu Trp Lys Val 

260 

Glu Asn Trp Trp 
275 



Tyr Ala lie Gin 
85 

lie Ala Pro Asp 



Ala Thr Glu Ala 

120 

Asp Phe Asn Arg 
135 

Tyr Ala lie Ala 
150 

Ala Ala Glu Asn 
165 

Ala Asp Leu Leu 



lie Leu Glu His 

200 

Thr Ala Asp Leu 
215 

Leu Gly Val Ser 
230 

Asp Val Ser Glu 
245 

Gly Gin His Lys 



Arg 



Ala Asp Glu Asp 
90 

Lys Ser Val Thr 
105 

Thr Val Ala Ala 



Gly Asn lie Lys 

140 

Gly Gin Leu Gly 
155 

Val Thr Gly Phe 
170 

Pro Leu Ala Gly 
185 

Leu Gly Ala Pro 



Glu Glu Asp Arg 

220 

Tyr Ala Asp lie 
235 

Lys Ala Gin Gin 
250 

Arg His Leu Pro 
265 



Asp Ala Gin Val 
95 

Val Asn Val Lys 
110 

Ala Leu Glu Leu 
125 

Ala Arg Gin Arg 



Leu Leu Val lie 

160 

Phe Thr Lys Phe 
175 

Leu Ser Lys Arg 
190 

Ser Ser Thr Trp 
205 

Pro Ala Leu Pro 



Asp Asn Tyr Leu 

240 

Arg lie Glu His 
255 

Ala Thr Pro Gin 
270 



<210> 609 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXN02754 

<400> 609 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aac cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 

10 15 20 
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gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 

25 30 35 



ccc tea acg ttt gag gtc ttt age cgc cgc etc ccc aac gag cgc cga 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 
40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 
Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala lie Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gec gat ctt gac ttt tta gac gac 
Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 
70 75 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 
Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 

90 95 100 

ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 
Gly Tyr Arg Glu Gly Glu He Tyr Phe Pro Gin Ser Pro Leu Leu Thr 

105 HO 115 

gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 
Val Arg Gly Thr Phe Ala Glu Cys Val He Leu Glu Thr Val He Leu 
120 125 130 

tec ate atg aat gca gat tct gee gtc get tec gec get gcg cgc atg 
Ser He Met Asn Ala Asp Ser Ala Val Ala Ser Ala Ala Ala Arg Met 
135 140 145 

gtc acc gca get gat ggt cgc ccc ate ate gaa atg gga tec agg cgc 
Val Thr Ala Ala Asp Gly Arg Pro lie He Glu Met Gly Ser Arg Arg 
150 155 160 165 

acc cac gaa tac teg gca gtc acc gca tec cgc gca gca tac etc get 
Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg Ala Ala Tyr Leu Ala 

170 175 180 

gga ttc tec acc acc tec aac etc gag gcg gee tac cgc tac gga att 
Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala Tyr Arg Tyr Gly He 

185 190 195 

cca gca tec gga acc tec gec cac gca tgg act ttg ctg cac ate aac 
Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr Leu Leu His He Asn 
200 205 "210 

gat gac ggc acc ccc aac gaa gca gca get ttc aaa gca cag gtt gaa 
Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe Lys Ala Gin Val Glu 
215 220 225 

tec etc ggc gtg gac acc acc ttg ctg gta gat act tat gac ate acc 
Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp Thr Tyr Asp He Thr 
230 235 240 245 

caa ggt gtg gee acc gee att gaa gtt gca ggt cca gac ctt ggt ggc 
Gin Gly Val Ala Thr Ala He Glu Val Ala Gly Pro Asp Leu Gly Gly 

250 255 260 

gta cgt ate gac tec ggc gac eta ggt gtg ctt gec cga aag gtc cgc 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 
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Val Arg lie Asp Ser Gly Asp Leu Gly Val Leu Ala Arg Lys Val Arg 

265 270 275 

aag cag etc gac gat etc aac gee cac aac acc aag att gtg gtc tec 979 
Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr Lys lie Val Val Ser 
280 285 290 

tec gac ctg gat gaa ttc gee ate gcg ggt ctt cgc ggc gaa cca gtt 
1027 

Ser Asp Leu Asp Glu Phe Ala lie Ala Gly Leu Arg Gly Glu Pro Val 

295 300 305 

gac gtc ttt ggc gtt ggc acc tec gtt gtc aca ggt tct ggc gca cca 
1075 

Asp Val Phe Gly Val Gly Thr Ser Val Val Thr Gly Ser Gly Ala Pro 

310 315 320 325 

acc get ggc etc gtg tac aag ate ggg gaa gtt gec ggt cac cct gtg 
1123 

Thr Ala Gly Leu Val Tyr Lys lie Gly Glu Val Ala Gly His Pro Val 

330 335 340 

gee aag cgt tec cga aac aag gaa age tac ggt ggt ggc aag aag get 
1171 

Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly Gly Gly Lys Lys Ala 

345 350 355 

gtg cgc acc cac cgc aag tec ggt acc gca ate gaa gaa ate gtc tac 
1219 

Val Arg Thr His Arg Lys Ser Gly Thr Ala lie Glu Glu lie Val Tyr 
360 365 370 

cca ttc aat gee gaa gca cca gat act gga aag etc gac act ttg age 
1267 

Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys Leu Asp Thr Leu Ser 
375 380 385 

ctg acc ate cca ttg atg cgc gac ggt gaa ate gtt cca ggt ttg cct 
1315 

Leu Thr lie Pro Leu Met Arg Asp Gly Glu lie Val Pro Gly Leu Pro 

390 395 400 405 

act ttg gaa gat tec cga gcg tat ttg gee aag caa ttg gtc tct tta 
1363 

Thr Leu Glu Asp Ser Arg Ala Tyr Leu Ala Lys Gin Leu Val Ser Leu 

410 415 420 

cca tgg gaa ggc ctt gca ctg tct cgc gat gag cct gtt ttg cac act 
1411 

Pro Trp Glu Gly Leu Ala Leu Ser Arg Asp Glu Pro Val Leu His Thr 

425 430 435 

cgt ttc gtg ggt ttc ccg ccg gec get tagacaattc ggtctcacca 
1458 

Arg Phe Val Gly Phe Pro Pro Ala Ala 
440 445 

aac 
1461 
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<210> 610 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 610 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 

20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu 
35 40 45 

Pro Asn Glu Arg Arg Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu 
50 55 60 

Lys Ala lie Arg Asp Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu 
65 70 75 80 

Asp Phe Leu Asp Asp Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe 

85 90 95 

Thr Gly Gin Val Asp Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin 

100 105 HO 

Ser Pro Leu Leu Thr Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu 
115 120 125 

Glu Thr Val lie Leu Ser lie Met Asn Ala Asp Ser Ala Val Ala Ser 
130 135 140 

Ala Ala Ala Arg Met Val Thr Ala Ala Asp Gly Arg Pro lie lie Glu 
145 150 155 160 

Met Gly Ser Arg Arg Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg 

165 170 175 

Ala Ala Tyr Leu Ala Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala 

180 185 190 

Tyr Arg Tyr Gly lie Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr 
195 200 205 

Leu Leu His lie Asn Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe 
210 215 220 - 

Lys Ala Gin Val Glu Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp 
225 230 235 240 

Thr Tyr Asp lie Thr Gin Gly Val Ala Thr Ala lie Glu Val Ala Gly 

245 250 255 

Pro Asp Leu Gly Gly Val Arg lie Asp Ser Gly Asp Leu Gly Val Leu 

260 265 270 

Ala Arg Lys Val Arg Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr 
275 280 285 

Lys He Val Val Ser Ser Asp Leu Asp Glu Phe Ala He Ala Gly Leu 
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290 

Arg Gly Glu Pro 
305 

Gly Ser Gly Ala 



Ala Gly His Pro 

340 



Gly Gly Lys Lys 
355 

Glu Glu lie Val 
370 

Leu Asp Thr Leu 
385 

Val Pro Gly Leu 



Gin Leu Val Ser 

420 

Pro Val Leu His 
435 



295 

Val Asp Val Phe 
310 

Pro Thr Ala Gly 
325 

Val Ala Lys Arg 



Ala Val Arg Thr 

360 

Tyr Pro Phe Asn 
375 

Ser Leu Thr lie 
390 

Pro Thr Leu Glu 
405 

Leu Pro Trp Glu 



Thr Arg Phe Val 

440 



300 

Gly Val Gly Thr 
315 

Leu Val Tyr Lys 
330 

Ser Arg Asn Lys 
345 

His Arg Lys Ser 



Ala Glu Ala Pro 

380 

Pro Leu Met Arg 
395 

Asp Ser Arg Ala 
410 

Gly Leu Ala Leu 
425 

Gly Phe Pro Pro 



Ser Val Val Thr 

320 

lie Gly Glu Val 
335 

Glu Ser Tyr Gly 
350 

Gly Thr Ala lie 
365 

Asp Thr Gly Lys 



Asp Gly Glu lie 

400 

Tyr Leu Ala Lys 
415 

Ser Arg Asp Glu 
430 

Ala Ala 
445 



<210> 611 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA02299 

<400> 611 

acgcgggggt tgttgccgga tcgaaatatt cctttccttg tcatctcacg ctatgatttc 60 

taaaacttgc aggacaaccc ccataaggac accacaggac atg ctg cgc acc ate 115 

Met Leu Arg Thr lie 
1 5 

etc gga agt aag att cac cga gec act gtc act caa get gat eta gat 163 
Leu Gly Ser Lys lie His Arg Ala Thr Val Thr Gin Ala Asp Leu Asp 

10 15 20 

tat gtt ggc tct gta acc ate gac gee gac ctg gtt cac gee gee gga 211 
Tyr Val Gly Ser Val Thr lie Asp Ala Asp Leu Val His Ala Ala Gly 

25 30 35 

ttg ate gaa ggc gaa aaa gtt gee ate gta gac ate acc aac ggc get 259 
Leu lie Glu Gly Glu Lys Val Ala lie Val Asp lie Thr Asn Gly Ala 
40 45 50 

cgt ctg gaa act tat gtc att gtg ggc gac gec gga acg ggc aat att 307 
Arg Leu Glu Thr Tyr Val lie Val Gly Asp Ala Gly Thr Gly Asn lie 
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55 60 65 

tgc ate aat ggt gec get gca cac ctt att aat cct ggc gat ctt gtg 355 
Cys lie Asn Gly Ala Ala Ala His Leu lie Asn Pro Gly Asp Leu Val 
70 75 80 85 

ate ate atg age tac ctt cag gca act gat gcg gaa gee aag gcg tat 403 
lie lie Met Ser Tyr Leu Gin Ala Thr Asp Ala Glu Ala Lys Ala Tyr 

90 95 100 

gag cca aag att gtg cac gtg gac gee gac aac cgc ate gtt gcg etc 451 
Glu Pro Lys lie Val His Val Asp Ala Asp Asn Arg lie Val Ala Leu 

105 110 115 



ggc aac gat ctt gcg gaa gca eta cct gga tec ggg ctt ttg acg teg 499 
Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser Gly Leu Leu Thr Ser 
120 125 130 

aga age att tagegtttta gctcgccaat att 531 
Arg Ser lie 
135 



<210> 612 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 612 

Met Leu Arg Thr lie Leu Gly Ser Lys lie His Arg Ala Thr Val Thr 
15 10 15 

Gin Ala Asp Leu Asp Tyr Val Gly Ser Val Thr lie Asp Ala Asp Leu 

20 25 30 

Val His Ala Ala Gly Leu lie Glu Gly Glu Lys Val Ala lie Val Asp 
35 40 45 

lie Thr Asn Gly Ala Arg Leu Glu Thr Tyr Val lie Val Gly Asp Ala 
50 55 60 

Gly Thr Gly Asn lie Cys lie Asn Gly Ala Ala Ala His Leu lie Asn 
65 70 75 80 

Pro Gly Asp Leu Val lie lie Met Ser Tyr Leu Gin Ala Thr Asp Ala 

85 90 95 

Glu Ala Lys Ala Tyr Glu Pro Lys lie Val His Val Asp Ala Asp Asn 

100 105 110 

Arg lie Val Ala Leu Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser 
115 120 125 

Gly Leu Leu Thr Ser Arg Ser lie 
130 135 



<210> 613 
<211> 960 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (937) 

<223> RXA01928 

<400> 613 

gcgagtacgc caccttgggc gattccttgc acgacgccgc gcaggcctac atcgccgata 60 

tccacgcggg taccttccca ggcgaagcgg agtcctttta atg cag gta gca acc 115 

Met Gin Val Ala Thr 
1 5 

aca aag cag gcg ctt ate gac gec etc etc cac cac aaa tec gtc ggg 163 
Thr Lys Gin Ala Leu lie Asp Ala Leu Leu His His Lys Ser Val Gly 

10 15 20 

etc gtc ccc acc atg ggt gcg eta cac age gga cac gec teg ttg gtt 211 
Leu Val Pro Thr Met Gly Ala Leu His Ser Gly His Ala Ser Leu Val 

25 30 35 

aaa gca gca cgc get gaa aac gac act gtt gta gee agt att ttt gtc 259 
Lys Ala Ala Arg Ala Glu Asn Asp Thr Val Val Ala Ser lie Phe Val 
40 45 50 

aat ccc ctg cag ttt gaa gca etc ggt gat tgc gat gat tac cgc aac 307 
Asn Pro Leu Gin Phe Glu Ala Leu Gly Asp Cys Asp Asp Tyr Arg Asn 
55 60 65 

tat ccc cgc caa etc gac gec gat tta gca ctg ctt gaa gag gca ggt 355 
Tyr Pro Arg Gin Leu Asp Ala Asp Leu Ala Leu Leu Glu Glu Ala Gly 
70 75 80 85 



gtg gat att gtg ttc gca ccc gat gtg gag gaa atg tac ccc ggt ggc 
Val Asp lie Val Phe Ala Pro Asp Val Glu Glu Met Tyr Pro Gly Gly 

90 95 100 



403 



ttg cca eta gtg tgg gcg cgc acc ggt tec ate gga aca aaa ttg gag 451 
Leu Pro Leu Val Trp Ala Arg Thr Gly Ser lie Gly Thr Lys Leu Glu 

105 110 115 

ggt gee age agg cct ggc cat ttc gat ggt gtg get acc gtg gtg gcg 499 
Gly Ala Ser Arg Pro Gly His Phe Asp Gly Val Ala Thr Val Val Ala 
120 125 130 

aag ctg ttc aat ttg gtg cgc cct gat cgt gca tat ttt gga caa aaa 547 
Lys Leu Phe Asn Leu Val Arg Pro Asp Arg Ala Tyr "Phe Gly Gin Lys 
135 140 145 

gat get cag cag gtt gcg gtg att egg cga ttg gtt gee gat eta gac 595 
Asp Ala Gin Gin Val Ala Val lie Arg Arg Leu Val Ala Asp Leu Asp 
150 155 160 165 

att ccc gtg gag att cgt ccc gtt ccg att att cgt ggc gee gat ggc 643 
lie Pro Val Glu lie Arg Pro Val Pro lie lie Arg Gly Ala Asp Gly 

170 175 180 

tta gee gaa tec age cgc aat caa cgt ctt tct gcg gat cag cga gcg 691 
Leu Ala Glu Ser Ser Arg Asn Gin Arg Leu Ser Ala Asp Gin Arg Ala 

185 190 195 
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caa get ctg gtg ctg ccg cag gtg ttg agt ggg ttg cag cgt cga aaa 739 
Gin Ala Leu Val Leu Pro Gin Val Leu Ser Gly Leu Gin Arg Arg Lys 
200 205 210 

gca get ggt gaa gcg eta gat ate caa ggt gcg cgc gac ace ttg gec 787 
Ala Ala Gly Glu Ala Leu Asp lie Gin Gly Ala Arg Asp Thr Leu Ala 
215 220 225 

age gee gac ggc gtg cgc ttg gat cac ctg gaa att gtc gat cca gec 835 
Ser Ala Asp Gly Val Arg Leu Asp His Leu Glu lie Val Asp Pro Ala 
230 235 240 245 

acc etc gaa cca tta gaa ate gac ggc ctg etc acc caa cca gcg ttg 883 
Thr Leu Glu Pro Leu Glu lie Asp Gly Leu Leu Thr Gin Pro Ala Leu 

250 255 260 

gtg gtc ggc gcg att ttc gtg ggg ccg gtg egg ttg ate gac aat ate 931 
Val Val Gly Ala lie Phe Val Gly Pro Val Arg Leu lie Asp Asn lie 

265 270 275 



gag etc tagtaccaac cctgcgttgc age 
Glu Leu 



960 



<210> 614 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 614 

Met Gin Val Ala Thr Thr Lys Gin Ala Leu lie Asp Ala Leu Leu His 
1 5 10 15 

His Lys Ser Val Gly Leu Val Pro Thr Met Gly Ala Leu His Ser Gly 

20 25 30 

His Ala Ser Leu Val Lys Ala Ala Arg Ala Glu Asn Asp Thr Val Val 
35 40 45 

Ala Ser He Phe Val Asn Pro Leu Gin Phe Glu Ala Leu Gly Asp Cys 
50 55 60 

Asp Asp Tyr Arg Asn Tyr Pro Arg Gin Leu Asp Ala Asp Leu Ala Leu 
65 70 75 80 

Leu Glu Glu Ala Gly Val Asp He Val Phe Ala Pro Asp Val Glu Glu 

85 90 95 

Met Tyr Pro Gly Gly Leu Pro Leu Val Trp Ala Arg Thr Gly Ser He 

100 105 HO 

Gly Thr Lys Leu Glu Gly Ala Ser Arg Pro Gly His Phe Asp Gly Val 
115 120 125 

Ala Thr Val Val Ala Lys Leu Phe Asn Leu Val Arg Pro Asp Arg Ala 
130 135 140 

Tyr Phe Gly Gin Lys Asp Ala Gin Gin Val Ala Val He Arg Arg Leu 
145 150 155 160 
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Val Ala Asp Leu 



Arg Gly Ala Asp 

180 



Ala Asp Gin Arg 
195 

Leu Gin Arg Arg 
210 

Arg Asp Thr Leu 
225 



lie Val Asp Pro 



Thr Gin Pro Ala 

260 

Leu lie Asp Asn 
275 



Asp He Pro Val 
165 

Gly Leu Ala Glu 



Ala Gin Ala Leu 

200 

Lys Ala Ala Gly 
215 

Ala Ser Ala Asp 
230 

Ala Thr Leu Glu 
245 

Leu Val Val Gly 



He Glu Leu 



Glu He Arg Pro 
170 

Ser Ser Arg Asn 
185 

Val Leu Pro Gin 



Glu Ala Leu Asp 

220 

Gly Val Arg Leu 
235 

Pro Leu Glu He 
250 

Ala He Phe Val 
265 



Val Pro He He 
175 

Gin Arg Leu Ser 
190 

Val Leu Ser Gly 
205 

He Gin Gly Ala 



Asp His Leu Glu 

240 

Asp Gly Leu Leu 
255 

Gly Pro Val Arg 
270 



<210> 615 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXN01929 

<400> 615 

aaaatttgac tccataacga gaacttaatc gagcaacacc cctgaacagt gaatcaaatc 60 

ggaatttatt tattctgagc tggtcatcac atctatactc atg ccc atg tea ggc 11 

Met Pro Met Ser Gly 
1 5 



att gat gca aag aaa ate cgc ace cgt cat ttc cgc gaa get aaa gta 163 

He Asp Ala Lys Lys He Arg Thr Arg His Phe Arg Glu Ala Lys Val 

10 15 20 

aac ggc cag aaa gtt teg gtt etc ace age tat gat gcg ctt teg gcg 211 

Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala 

25 30 35 



cgc att ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec 
Arg He Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser 
40 45 50 

get gee aac gtt gtg ctg ggt cgc gat ace acc ttg teg ate acc ttg 
Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser He Thr Leu 
55 60 65 



259 



307 



gat gag atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt 355 
Asp Glu Met He Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg 
70 75 80 85 
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gcg ctt gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca 
Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro 

90 95 100 



cgc 



gcg agt tct gga aag etc ate gee gat gec cgc gcg ttg gag cag gcg 
Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala 

170 175 180 

ggt gcg ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc 
Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg 

185 190 195 



aag 



<210> 616 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 616 

Met Pro Met Ser Gly lie Asp Ala Lys Lys lie Arg Thr Arg His 
15 10 15 



Phe 



403 



aat cag gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg 451 
Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala 

105 110 115 

get gcg gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga 499 
Ala Ala Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr lie Arg 
120 125 130 



w^v. att gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc 547 
Arg lie Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr 
135 140 145 



ccg cag tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc 595 
Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly 
150 155 160 165 



643 



691 



gag gtt acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc 739 
Glu Val Thr Glu Asp Leu Ser He Thr Thr lie Gly He Gly Ala Gly 
200 2.05 210 

aat ggc aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc 787 
Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu 
215 220 225 

aac cgc ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc 835 
Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly 
230 235 240 245 

gat tec ttg cac gac gee gcg cag gee tac ate gee gat ate cac gcg 883 
Asp Ser Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala 

250 255 260 

ggt acc ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca 933 
Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 

265 270 



936 
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Arg Glu Ala Lys 

20 

Asp Ala Leu Ser 
35 

Leu Val Gly Asp 
50 

Leu Ser lie Thr 
65 

lie Ala Thr Lys 



Tyr Glu Val Ser 

100 

Arg Glu Thr Gly 
115 

Ala Gin Thr lie 
130 

His lie Gly Tyr 
145 

Val Gin Gly Arg 



Ala Leu Glu Gin 

180 

Ala Glu Ala Ala 
195 

Gly lie Gly Ala 
210 

Asp Ala Phe Gly 
225 

Tyr Ala Thr Leu 



Ala Asp lie His 

260 



Val Asn Gly Gin 



Ala Arg lie Phe 

40 

Ser Ala Ala Asn 
55 

Leu Asp Glu Met 
70 

Arg Ala Leu Val 
85 

Pro Asn Gin Ala 



Ala Ala Ala Val 

120 

Arg Arg lie Val 
135 

Thr Pro Gin Ser 
150 

Gly Ala Ser Ser 
165 

Ala Gly Ala Phe 



Arg Glu Val Thr 

200 

Gly Asn Gly Thr 
215 

Leu Asn Arg Gly 
230 

Gly Asp Ser Leu 
245 

Ala Gly Thr Phe 



Lys Val Ser Val 
25 

Asp Glu Ala Gly 



Val Val Leu Gly 

60 

He Val Leu Ala 
75 

Val Val Asp Leu 
90 

Val Glu Ser Ala 
105 

Lys He Glu Gly 



Asp Ala Gly He 

140 

Glu His Ser Leu 
155 

Gly Lys Leu He 
170 

Ala Val Val Leu 
185 

Glu Asp Leu Ser 



Asp Gly Gin Val 

220 

Lys Lys Pro Arg 
235 

His Asp Ala Ala 
250 

Pro Gly Glu Ala 
265 



Leu Thr Ser Tyr 
30 

Val Asp Met Leu 
45 

Arg Asp Thr Thr 



Lys Ala Val Thr 

80 

Pro Phe Gly Thr 
95 

He Arg Val Met 
110 

Gly Val Glu He 
125 

Pro Val Val Gly 



Gly Gly His Val 

160 

Ala Asp Ala Arg 
175 

Glu Met Val Pro 
190 

He Thr Thr He 
205 

Leu Val Trp Gin 



Phe Val Arg Glu 

240 

Gin Ala Tyr He 
255 

Glu Ser Phe 
270 



<210> 617 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (907) 

<223> FRXA01929 

<400> 617 

tgactccata acgagaactt aatcgagcaa cacccctgaa cagtgaatca aatcggaatt 60 
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tatttattct gagctggtca tcacatctat actcatgccc atg tea ggc att gat 115 

Met Ser Gly lie Asp 
1 5 

gca aag aaa ate cgc ace cgt cat ttc cgc gaa get aaa gta aac ggc 163 
Ala Lys Lys He Arg Thr Arg His Phe Arg Glu Ala Lys Val Asn Gly 

10 15 20 

cag aaa gtt teg gtt etc ace age tat gat gcg ctt teg gcg cgc att 211 
Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala Arg He 

25 30 35 

ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec get gee 259 
Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser Ala Ala 
40 45 50 

aac gtt gtg ctg ggt cgc gat acc ace ttg teg ate ace ttg gat gag 307 
Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser He Thr Leu Asp Glu 
55 60 65 

atg att gtg ctg gee aag gcg gtg acg ate get acg aag cgt gcg ctt 355 
Met He Val Leu Ala Lys Ala Val Thr He Ala Thr Lys Arg Ala Leu 
70 75 80 85 

gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca aat cag 403 
Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro Asn Gin 

90 95 100 

gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg get gcg 451 
Ala Val Glu Ser Ala He Arg Val Met Arg Glu Thr Gly Ala Ala Ala 

105 HO 115 

gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga cgc att 499 
Val Lys He Glu Gly Gly Val Glu He Ala Gin Thr He Arg Arg He 
120 125 130 

gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc ccg cag 547 
Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr Pro Gin 
135 140 145 

tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc gcg agt 595 
Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly Ala Ser 
150 155 160 165 

tct gga aag etc ate gec gat gee cgc gcg ttg gag cag gcg ggt gcg 643 
Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu Glu "Gin Ala Gly Ala 

170 175 180 

ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc gag gtt 691 
Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg Glu Val 

185 190 195 

acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc aat ggc 739 
Thr Glu Asp Leu Ser He Thr Thr He Gly He Gly Ala Gly Asn Gly 
200 205 210 

aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc aac cgc 787 
Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu Asn Arg 
215 220 225 
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ggc aag aag cca cgc ttc gtc cgc gag tac gcc acc ttg ggc gat tec 835 
Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly Asp Ser 
230 235 240 245 



ttg cac gac gcc gcg cag gcc tac ate gcc gat ate cac gcg ggt acc 
Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala Gly Thr 

250 255 260 

ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca aag 
Phe Pro Gly Glu Ala Glu Ser Phe 

265 



<210> 618 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 618 

Met Ser Gly He Asp Ala Lys Lys He Arg Thr Arg His Phe Arg Glu 
! 5 10 15 

Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 

20 25 30 

Leu Ser Ala Arg He Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
35 40 45 

Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser 
50 55 60 

He Thr Leu Asp Glu Met He Val Leu Ala Lys Ala Val Thr He Ala 
65 70 75 80 

Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu 

85 90 95 

Val Ser Pro Asn Gin Ala Val Glu Ser Ala He Arg Val Met Arg Glu 

100 105 HO 

Thr Gly Ala Ala Ala Val Lys He Glu Gly Gly Val Glu He Ala Gin 
115 120 125 

Thr He Arg Arg He Val Asp Ala Gly He Pro Val Val Gly His He 
130 135 140 

Gly Tyr Thr Pro Gin Ser Glu His Ser Leu Gly Gly "His Val Val Gin 
145 150 155 160 

Gly Arg Gly Ala Ser Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu 

165 170 175 

Glu Gin Ala Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu 

180 185 190 

Ala Ala Arg Glu Val Thr Glu Asp Leu Ser He Thr Thr He Gly He 
195 200 205 

Gly Ala Gly Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala 
210 215 220 



883 
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Phe Gly Leu Asn Arg Gly Lys Lys 
225 230 

Thr Leu Gly Asp Ser Leu His Asp 

245 

lie His Ala Gly Thr Phe Pro Gly 

260 



Pro Arg Phe Val Arg Glu Tyr Ala 
235 240 

Ala Ala Gin Ala Tyr lie Ala Asp 
250 255 

Glu Ala Glu Ser Phe 
265 



<210> 619 
<211> 921 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (898) 

<223> RXA01521 

<400> 619 

accccggcag gcaacgcctt ttccgggatt tggcgcgcag gcaggcagag atttcccgcg 60 

cgcaagatat tgagctgtgg gcaattcaga aggaggaccg ttg agt ttc acg cat 115 

Leu Ser Phe Thr His 
1 5 

ggt cag ggc aga gtt ttt gat acc gtc gag cag ate cgc atg ttc ggc 163 
Gly Gin Gly Arg Val Phe Asp Thr Val Glu Gin He Arg Met Phe Gly 

10 15 20 

age gec ctg cgc aaa acc ggc aaa cca gtg gtg etc gta ccc ttg gga 211 
Ser Ala Leu Arg Lys Thr Gly Lys Pro Val Val Leu Val Pro Leu Gly 

25 30 35 

aat ggc etc cac gca ggc cat att gcg etc ate cgc gca gca aaa cgc 259 
Asn Gly Leu His Ala Gly His He Ala Leu He Arg Ala Ala Lys Arg 
40 45 50 



ate ccc ggt gcg gtg gtc gtc gtc gee tat gec ggc ccg gaa teg gat 
He Pro Gly Ala Val Val Val Val Ala Tyr Ala Gly Pro Glu Ser Asp 
55 60 65 



307 



cac gca cgt tta agg gaa gag ctt ate gac gcg ate ttc ccg ttc aat 355 
His Ala Arg Leu Arg Glu Glu Leu He Asp Ala lie Phe Pro Phe Asn 
70 75 80 85 

ccc gaa acg eta tgg cct cac ggc ate egg gtg gaa gtt aca ggt ggc 403 
Pro Glu Thr Leu Trp Pro His Gly He Arg Val Glu Val Thr Gly Gly 

90 95 100 

cca aca ctt acc cca caa ggt gcg gaa gta acc aag gtg ctg ggg ctg 451 
Pro Thr Leu Thr Pro Gin Gly Ala Glu Val Thr Lys Val Leu Gly Leu 

105 110 115 

ttg gga ate acc gga gca act gat gtg gtg etc ggt gaa aag gac tat 499 
Leu Gly He Thr Gly Ala Thr Asp Val Val Leu Gly Glu Lys Asp Tyr 
120 125 130 

gag ctg gtg gtt eta gtc cag cgc gee ctt aat gat ctg cat att cca 547 
Glu Leu Val Val Leu Val Gin Arg Ala Leu Asn Asp Leu His He Pro 
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135 140 145 

gta aaa ctg cat tct gtt cca acc gtg cgc atg cca gat gga eta gec 
Val Lys Leu His Ser Val Pro Thr Val Arg Met Pro Asp Gly Leu Ala 
150 155 160 165 

att tec ctg cgt aat att tea gtg ccc gaa gac tec cgc gaa acg gca 
He Ser Leu Arg Asn He Ser Val Pro Glu Asp Ser Arg Glu Thr Ala 

170 175 180 



ggc gag gca gtg gtt aaa gaa aca gtc acg caa gtg etc aaa gee gca 
Gly Glu Ala Val Val Lys Glu Thr Val Thr Gin Val Leu Lys Ala Ala 
200 205 210 

ggc gtg acc ccc gat tat gta gaa ate cgt ggc ctg gat ctt gga cca 
Gly Val Thr Pro Asp Tyr Val Glu He Arg Gly Leu Asp Leu Gly Pro 
215 220 225 

gee ccc gaa ate gga gac gee cga etc ttc gca gee ate acg ctt ggc 
Ala Pro Glu He Gly Asp Ala Arg Leu Phe Ala Ala He Thr Leu Gly 
230 235 240 245 

gat gtc caa etc cac gac aac gtc ggc eta ccc ctt gga ate ggc ttc 
Asp Val Gin Leu His Asp Asn Val Gly Leu Pro Leu Gly He Gly Phe 

250 255 260 



595 



643 



ttg age ctg gca gca gec etc acc gee ggt gcg cat teg gca gaa cac 691 
Leu Ser Leu Ala Ala Ala Leu Thr Ala Gly Ala His Ser Ala Glu His 

185 190 195 



739 



787 



835 



883 



aaa aac ate gaa ggc tgatcccggt ttacccagtt cgc 921 
Lys Asn He Glu Gly 

265 



<210> 620 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 620 

Leu Ser Phe Thr His Gly Gin Gly Arg Val Phe Asp Thr Val Glu Gin 
15 10 15 

He Arg Met Phe Gly Ser Ala Leu Arg Lys Thr Gly Lys Pro Val Val 

20 25 30 

Leu Val Pro Leu Gly Asn Gly Leu His Ala Gly His He Ala Leu He 
35 40 45 

Arg Ala Ala Lys Arg He Pro Gly Ala Val Val Val Val Ala Tyr Ala 
50 55 60 

Gly Pro Glu Ser Asp His Ala Arg Leu Arg Glu Glu Leu He Asp Ala 
65 70 75 80 

He Phe Pro Phe Asn Pro Glu Thr Leu Trp Pro His Gly He Arg Val 

85 90 95 

Glu Val Thr Gly Gly Pro Thr Leu Thr Pro Gin Gly Ala Glu Val Thr 

100 105 HO 
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Lys Val Leu Gly 
115 

Gly Glu Lys Asp 
130 

Asp Leu His lie 
145 

Pro Asp Gly Leu 



Ser Arg Glu Thr 

180 

His Ser Ala Glu 
195 

Val Leu Lys Ala 
210 

Leu Asp Leu Gly 
225 

Ala lie Thr Leu 



Leu Gly lie Gly 

260 



Leu Leu Gly lie 

120 

Tyr Glu Leu Val 
135 

Pro Val Lys Leu 
150 

Ala lie Ser Leu 
165 

Ala Leu Ser Leu 



His Gly Glu Ala 

200 

Ala Gly Val Thr 
215 

Pro Ala Pro Glu 
230 

Gly Asp Val Gin 
245 

Phe Lys Asn lie 



Thr Gly Ala Thr 



Val Leu Val Gin 

140 

His Ser Val Pro 
155 

Arg Asn lie Ser 
170 

Ala Ala Ala Leu 
185 

Val Val Lys Glu 



Pro Asp Tyr Val 

220 

lie Gly Asp Ala 
235 

Leu His Asp Asn 
250 

Glu Gly 
265 



Asp Val Val Leu 
125 

Arg Ala Leu Asn 



Thr Val Arg Met 

160 

Val Pro Glu Asp 
175 

Thr Ala Gly Ala 
190 

Thr Val Thr Gin 
205 

Glu lie Arg Gly 



Arg Leu Phe Ala 

240 

Val Gly Leu Pro 
255 



<210> 621 
<211> 1137 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS01145 

<400> 621 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala lie Glu Leu 
1 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 

10 15 20 

gee ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 

25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val lie Gly Leu Arg Glu Gly Ser Lys 
40 45 50 
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tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac acc 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tec cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 

90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 

105 110 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 
120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate gca gtc gac cag gac cca acc gga acc gca cag get ctg 595 
Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly Thr Ala Gin Ala Leu 
150 155 160 165 

acc ctg tec tac gca gca gca ate ggt ggc gca cgc gca ggc gtt ate 643 
Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala Arg Ala Gly Val lie 

170 175 180 

cca acc acc ttc gaa get gag acc gtc acc gac etc ttc ggc gag cag 691 
Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp Leu Phe Gly Glu Gin 

185 190 195 

get gtt etc tgc ggt ggc acc gag gaa ctg gtc aag gtt ggc ttc gag 739 
Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val Lys Val Gly Phe Glu 
200 205 210 

gtt etc acc gaa get ggc tac gag cca gag atg gca tac ttc gag gtt 787 
Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met Ala Tyr Phe Glu Val 
215 220 225 

ctt cac gag etc aag etc ate gtt gac etc atg ttc gaa ggt ggc ate 835 
Leu His Glu Leu Lys Leu lie Val Asp Leu Met Phe Glu Gly Gly lie 
230 235 240 " 245 

age aac atg aac tac tct gtt tct gac acc get gag ttc ggt ggc tac 883 
Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly Tyr 

250 255 260 

etc tec ggc cca cgc gtc ate gat gca gac acc aag tec cgc atg aag 931 
Leu Ser Gly Pro Arg Val lie Asp Ala Asp Thr Lys Ser Arg Met Lys 

265 270 275 

gac ate ctg acc gat ate cag gac ggc acc ttc acc aag cgc etc ate 979 
Asp lie Leu Thr Asp lie Gin Asp Gly Thr Phe Thr Lys Arg Leu lie 
280 285 290 
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gca aac gtt gag aac ggc aac acc gag ctt gag ggc ctt cgt get tec 

1027 , ^ 

Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu Gly Leu Arg Ala Ser 
295 300 305 

tac aac aac cac cca ate gag gag acc ggc get aag etc cgc gac etc 
1075 

Tyr Asn Asn His Pro He Glu Glu Thr Gly Ala Lys Leu Arg Asp Leu 
310 315 320 325 

atg age tgg gtc aag gtt gac get cgc gca gaa acc get taagtttcac 
1124 

Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu Thr Ala 

330 335 

ccctttgacg get 
1137 



<210> 622 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 622 

Met Ala He Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He 
15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 HO 

He His Phe Asp Leu He Lys Pro Ala Asp Asp He "lie Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 

165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 
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Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 
195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
210 215 220 

Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu lie Val Asp Leu Met 
225 230 235 240 

Phe Glu Gly Gly lie Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 

245 250 255 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val lie Asp Ala Asp Thr 

260 265 270 

Lys Ser Arg Met Lys Asp lie Leu Thr Asp lie Gin Asp Gly Thr Phe 
275 280 285 

Thr Lys Arg Leu lie Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 
290 295 300 

Gly Leu Arg Ala Ser Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala 
305 310 315 320 

Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 

325 330 335 

Thr Ala 



<210> 623 
<211> 556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> FRXA01145 

<400> 623 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala lie Glu Leu 
1 " 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 

10 15 20 

gec ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 

25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 50 

tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
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Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac acc 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tec cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp He Glu Pro Asn Leu Asn Ala 

90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn He His Phe Asp Leu 

105 HO 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
He Lys Pro Ala Asp Asp He He Val Gly Met Val Ala Pro Lys Gly 
120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 



tgc etc ate 
Cys Leu He 
150 



556 



<210> 624 
<211> 152 * 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 624 

Met Ala He Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He 
15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

He His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 
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Gly Lys Gly Val Pro Cys Leu lie 
145 150 



<210> 625 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXA02239 

<400> 625 

ctatgcacag cggaggtcga gggagagcgt ggggtggcgt cgaaaagcat cttgtagagt 60 

atataggaac ccagccagcc tcttactttg aaggattgtt gtg ccc atg act cat 115 

* Val Pro Met Thr His 

1 5 

gtt tea age ccc tec gca ccc cgc aac gtg gtt gtt ggt gtt gec ggc 163 

Val Ser Ser Pro Ser Ala Pro Arg Asn Val Val Val Gly Val Ala Gly 

10 15 20 

gga ate gca gcg tac aag gcg tgt cac ate gtg cgc gcg ttt aaa gaa 211 
Gly He Ala Ala Tyr Lys Ala Cys His He Val Arg Ala Phe Lys Glu 

25 30 35 

gcg ggc gat aat gtg egg gtg gtt cct acg gaa tec gcg ttg aag ttt 259 
Ala Gly Asp Asn Val Arg Val Val Pro Thr Glu Ser Ala Leu Lys Phe 
40 45 50 

gtg ggg aag gcg acg ttt gaa gcg ttg tct ggc aat ccg gtg tct aca 307 
Val Gly Lys Ala Thr Phe Glu Ala Leu Ser Gly Asn Pro Val Ser Thr 
55 60 65 

acg gtg ttt gat gcg gtg gat teg gtg cag cat gtg aaa gtt ggc cag 355 
Thr Val Phe Asp Ala Val Asp Ser Val Gin His Val Lys Val Gly Gin 
70 75 80 85 



gaa get gat ttg ate gtg att gcg ccg gcg aca gee gat ttg atg gcg 
Glu Ala Asp Leu He Val He Ala Pro Ala Thr Ala Asp Leu Met Ala 

90 95 100 



ggg 



403 



cgt gtg gtg gca ggt etc ggt gac gat ctg ttg gcg gcg acg ctg ctg 451 
Arg Val Val Ala Gly Leu Gly Asp Asp Leu Leu Ala Ala Thr Leu Leu 

105 HO H5 

gtg gca acg tgc ccc gtg gtt att gcg ccg gee atg cat acg gag atg 499 
Val Ala Thr Cys Pro Val Val He Ala Pro Ala Met His Thr Glu Met 
120 125 130 

tgg ttt aat ccg get ace gta gec aat gtg gca acg ctg agg cag egg 547 
Trp Phe Asn Pro Ala Thr Val Ala Asn Val Ala Thr Leu Arg Gin Arg 
135 140 145 



att ace gtg att gag cct gcg cat ggt cga etc acc ggt aaa gat 595 
Gly He Thr Val He Glu Pro Ala His Gly Arg Leu Thr Gly Lys Asp 
150 155 160 165 
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aca ggc cct ggc egg ctg ccg gat cca gag cag att gtt gat tta gec 
Thr Gly Pro Gly Arg Leu Pro Asp Pro Glu Gin lie Val Asp Leu Ala 

170 175 180 

aat gcg gtg cac gec ggg gcg agg ttg cct cag gat ttg gcg ggc aag 
Asn Ala Val His Ala Gly Ala Arg Leu Pro Gin Asp Leu Ala Gly Lys 

185 190 195 

aaa gtg ctg ate act get ggt ggc acg cat gag cat att gat cct gtg 
Lys Val Leu lie Thr Ala Gly Gly Thr His Glu His He Asp Pro Val 
200 205 210 



643 



691 



739 



883 



931 



979 



cgc ttt att ggc aat agt tec teg ggc cgt caa ggt ttt gcg ttg ggt 787 
Arg Phe He Gly Asn Ser Ser Ser Gly Arg Gin Gly Phe Ala Leu Gly 
215 220 225 

gaa ate gca gca cag cga ggt get cat gtc age ate gtg gcg gga aat 835 
Glu He Ala Ala Gin Arg Gly Ala His Val Ser He Val Ala Gly Asn 
230 235 240 245 

get gcg gag ctg ccc act ccg gca ggc gca gag ate gtg ccg gtg gtg 
Ala Ala Glu Leu Pro Thr Pro Ala Gly Ala Glu He Val Pro Val Val 

250 255 260 

tec aca caa gac atg ttt gat gca gtc cag gaa cga get ggc caa tct 
Ser Thr Gin Asp Met Phe Asp Ala Val Gin Glu Arg Ala Gly Gin Ser 

265 270 275 

gat ttc ate gtc atg gcg gca gcg gta get gat ttc acg ccc gca teg 
Asp Phe He Val Met Ala Ala Ala Val Ala Asp Phe Thr Pro Ala Ser 
280 285 290 

cag gcg aca teg aag ttg aag aag ggc tea gat tct gat gaa gac gca 
1027 

Gin Ala Thr Ser Lys Leu Lys Lys Gly Ser Asp Ser Asp Glu Asp Ala 
295 300 305 

ttg age acc ate teg ttg gtg gaa aac ccg gat att ttg get acc acg 

1075 ^ ^ 

Leu Ser Thr He Ser Leu Val Glu Asn Pro Asp He Leu Ala Thr Thr 
310 315 320 325 

gtg aag cgt cgt gaa gca gga gag ctg gac agt aat cct gtc ate gtg 

1123, , , 

Val Lys Arg Arg Glu Ala Gly Glu Leu Asp Ser Asn Pro Val He Val 

330 335 340 

ggt ttt get gcg gaa act gga gac gag cac acc acc gec ttg gag tat 
1171 

Gly Phe Ala Ala Glu Thr Gly Asp Glu His Thr Thr Ala Leu Glu Tyr 

345 350 355 

gcg cgc aag aaa ctg cag aag aag ggc tgc gac etc etc atg tgt aat 
1219 

Ala Arg Lys Lys Leu Gin Lys Lys Gly Cys Asp Leu Leu Met Cys Asn 
360 365 370 

gag gtg ggc atg ggc aaa gtg ttt ggg caa aag cac aat gag ggc tgg 
1267 

Glu Val Gly Met Gly Lys Val Phe Gly Gin Lys His Asn Glu Gly Trp 

375 380 385 
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att ttg gat get cac ggt ggg gta 
1315 

lie Leu Asp Ala His Gly Gly Val 
390 395 

ate gag gtt get gcg caa att tgg 
1363 

lie Glu Val Ala Ala Gin lie Trp 

410 

gtc tagaaaaatc cagctagacc act 

1389 

Val 



gtc gat gtg gag cac ggc age aaa 

Val Asp Val Glu His Gly Ser Lys 
400 405 

gac gcg gca ctg gcg tat cgc gaa 

Asp Ala Ala Leu Ala Tyr Arg Glu 
415 420 



<210> 626 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 626 

Val Pro Met Thr His Val Ser Ser 
1 5 



Pro Ser Ala Pro Arg Asn Val Val 
10 15 



Val Gly Val Ala Gly Gly lie Ala Ala Tyr Lys Ala Cys His He Val 

20 25 30 

Arg Ala Phe Lys Glu Ala Gly Asp Asn Val Arg Val Val Pro Thr Glu 
35 40 45 

Ser Ala Leu Lys Phe Val Gly Lys Ala Thr Phe Glu Ala Leu Ser Gly 
50 55 60 

Asn Pro Val Ser Thr Thr Val Phe Asp Ala Val Asp Ser Val Gin His 
65 70 75 80 

Val Lys Val Gly Gin Glu Ala Asp Leu He Val He Ala Pro Ala Thr 

85 90 95 

Ala Asp Leu Met Ala Arg Val Val Ala Gly Leu Gly Asp Asp Leu Leu 

100 105 110 

Ala Ala Thr Leu Leu Val Ala Thr Cys Pro Val Val He Ala Pro Ala 
115 120 125 

Met His Thr Glu Met Trp Phe Asn Pro Ala Thr Val Ala Asn Val Ala 
130 135 140 

Thr Leu Arg Gin Arg Gly He Thr Val He Glu Pro Ala His Gly Arg 
145 150 155 160 

Leu Thr Gly Lys Asp Thr Gly Pro Gly Arg Leu Pro Asp Pro Glu Gin 

165 170 175 

He Val Asp Leu Ala Asn Ala Val His Ala Gly Ala Arg Leu Pro Gin 

180 185 190 

Asp Leu Ala Gly Lys Lys Val Leu He Thr Ala Gly Gly Thr His Glu 
195 200 205 
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His lie Asp Pro 
210 

Gly Phe Ala Leu 
225 

lie Val Ala Gly 



lie Val Pro Val 

260 

Arg Ala Gly Gin 
275 

Phe Thr Pro Ala 
290 

Ser Asp Glu Asp 
305 

lie Leu Ala Thr 



Asn Pro Val lie 

340 

Thr Ala Leu Glu 
355 

Leu Leu Met Cys 
370 

His Asn Glu Gly 
385 

Glu His Gly Ser 



Leu Ala Tyr Arg 

420 




Val Arg Phe lie Gly 
215 

Gly Glu lie Ala Ala 
230 

Asn Ala Ala Glu Leu 
245 

Val Ser Thr Gin Asp 

265 

Ser Asp Phe lie Val 

280 

Ser Gin Ala Thr Ser 
295 

Ala Leu Ser Thr lie 
310 

Thr Val Lys Arg Arg 
325 

Val Gly Phe Ala Ala 

345 



Tyr Ala Arg Lys Lys 

360 

Asn Glu Val Gly Met 
375 

Trp lie Leu Asp Ala 
390 

Lys lie Glu Val Ala 
405 

Glu Val 




Asn Ser Ser Ser 
220 

Gin Arg Gly Ala 
235 

Pro Thr Pro Ala 
250 

Met Phe Asp Ala 



Met Ala Ala Ala 

285 

Lys Leu Lys Lys 
300 

Ser Leu Val Glu 
315 

Glu Ala Gly Glu 
330 

Glu Thr Gly Asp 



Leu Gin Lys Lys 

365 

Gly Lys Val Phe 
380 

His Gly Gly Val 
395 

Ala Gin lie Trp 
410 



PCT/IB00/00923 



Gly Arg Gin 



His Val Ser 
240 

Gly Ala Glu 
255 

Val Gin Glu 
270 

Val Ala Asp 



Gly Ser Asp 



Asn Pro Asp 
320 

Leu Asp Ser 
335 

Glu His Thr 
350 

Gly Cys Asp 



Gly Gin Lys 



Val Asp Val 
400 

Asp Ala Ala 
415 



<210> 627 
<211> 1092 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1069) 
<223> RXA00581 

<400> 627 

gcatgagttt actcacgtgc ccacgtcttt tagccaccca ttgaagtgaa aaaataaccc 60 

cgatcacact agtggagtag ctaaggtgca caatggattc atg gca gag caa aac 11 

Met Ala Glu Gin Asn 
1 5 
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get gca age aca act ggt gtg aaa cct tec cca cgc aca cca gat ttc 163 
Ala Ala Ser Thr Thr Gly Val Lys Pro Ser Pro Arg Thr Pro Asp Phe 

10 15 20 

age ccc tac ctt gat ttc gac cgc gca caa tgg cgc gag ctg aga aac 211 
Ser Pro Tyr Leu Asp Phe Asp Arg Ala Gin Trp Arg Glu Leu Arg Asn 

25 30 35 

tea atg cct cag gtg ctg acc caa aaa gaa gtc att gaa ctt cga ggc 259 
Ser Met Pro Gin Val Leu Thr Gin Lys Glu Val He Glu Leu Arg Gly 
40 45 50 



ate gga gaa aac att gac etc get gaa gtg gca gaa gtc tac ctt ccg 
He Gly Glu Asn He Asp Leu Ala Glu Val Ala Glu Val Tyr Leu Pro 



55 60 65 



gec cga etc etc caa gtt ctg ctt cag cgc tgg aat tec cac Ccc cgc 
Ala Arg Leu Leu Gin Val Leu Leu Gin Arg Trp Asn Ser His Pro Arg 
120 125 130 

gtg gac etc gtc acc acc gac gga ttc etc tat ccc ggc gcg gaa eta 
Val Asp Leu Val Thr Thr Asp Gly Phe Leu Tyr Pro Gly Ala Glu Leu 
135 140 145 

ate cgc cgc gga tta atg tec cga aaa gga ttc ccc gaa age tac gac 
He Arg Arg Gly Leu Met Ser Arg Lys Gly Phe Pro Glu Ser Tyr Asp 
150 155 160 165 

caa cgt gca etc etc cgc ttt gtc acc gac gta aaa tec gga aaa etc 
Gin Arg Ala Leu Leu Arg Phe Val Thr Asp Val Lys Ser Gly Lys Leu 

170 175 180 

gaa gtc aac gca cct gtc tac tec cac acc gcg tac gac cga gtt cca 
Glu Val Asn Ala Pro Val Tyr Ser His Thr Ala Tyr Asp Arg Val Pro 

185 190 "" 195 



tta aac gtc etc caa act ggc cca aca ttg atg gtc agt gac ctt ttc 
Leu Asn Val Leu Gin Thr Gly Pro Thr Leu Met Val Ser Asp Leu Phe 
215 220 225 

gac ttc age gtc tac gta gat gee cgc acc gaa gat ate gaa aaa tgg 
Asp Phe Ser Val Tyr Val Asp Ala Arg Thr Glu Asp He Glu Lys Trp 
230 235 240 245 

tac ate gac cgc ttc etc aaa etc cgc gac act gca ttc cgt cgc ccc 



307 



ctg tec cgt ctg att cac etc cag gta gcg gec cga cag caa ctt act 355 
Leu Ser Arg Leu He His Leu Gin Val Ala Ala Arg Gin Gin Leu Thr 
70 75 80 85 

gca gec acc gaa acc ttc etc gga act tec ccc tct ate tct gtg ccg 403 
Ala Ala Thr Glu Thr Phe Leu Gly Thr Ser Pro Ser He Ser Val Pro 

90 95 100 

ttt gtc att ggt gtc gcg gga tec gtc gee gtc ggt aaa tea acc acc 451 
Phe Val He Gly Val Ala Gly Ser Val Ala Val Gly Lys Ser Thr Thr 

105 HO H5 



499 



547 



595 



643 



691 



ggc gaa ttc acc aca gtc cgc caa ccc gac att ttg ate gtc gaa ggc 739 
Gly Glu Phe Thr Thr Val Arg Gin Pro Asp He Leu He Val Glu Gly 
200 205 210 



787 



835 



883 



891 
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Tyr He Asp Arg Phe Leu Lys Leu Arg Asp Thr Ala Phe Arg Arg Pro 

250 255 260 

ggt gcc cac ttc tec cat tac gec gac atg get gat cca gag tec ate 931 
Gly Ala His Phe Ser His Tyr Ala Asp Met Ala Asp Pro Glu Ser He 

265 270 275 



gcc gtc get cga gaa ctg tgg caa teg ate aac ctg ccc aac ttg gtg 
Ala Val Ala Arg Glu Leu Trp Gin Ser He Asn Leu Pro Asn Leu Val 
280 285 290 

gag aat att ctt ccc ace cga gtt cgc gcg teg ttg gta ctg aaa aaa 
1027 

Glu Asn He Leu Pro Thr Arg Val Arg Ala Ser Leu Val Leu Lys Lys 
295 300 305 

ggt age gat cac ttg gtg gaa egg gtg agg atg cgc aag ate 
1069 

Gly Ser Asp His Leu Val Glu Arg Val Arg Met Arg Lys He 
310 315 320 

taggggttct tgctggtttt gag 
1092 



979 



<210> 628 
<211> 323 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 628 

Met Ala Glu Gin Asn Ala Ala Ser Thr Thr Gly Val Lys Pro Ser Pro 
15 10 15 

Arg Thr Pro Asp Phe Ser Pro Tyr Leu Asp Phe Asp Arg Ala Gin Trp 

20 25 30 

Arg Glu Leu Arg Asn Ser Met Pro Gin Val Leu Thr Gin Lys Glu Val 
35 40 45 

He Glu Leu Arg Gly He Gly Glu Asn He Asp Leu Ala Glu Val Ala 
50 55 60 

Glu Val Tyr Leu Pro Leu Ser Arg Leu He His Leu Gin Val Ala Ala 
65 70 75 80 

Arg Gin Gin Leu Thr Ala Ala Thr Glu Thr Phe Leu "Gly Thr Ser Pro 

85 90 95 

Ser He Ser Val Pro Phe Val He Gly Val Ala Gly Ser Val Ala Val 

100 105 HO 

Gly Lys Ser Thr Thr Ala Arg Leu Leu Gin Val Leu Leu Gin Arg Trp 
115 120 125 

Asn Ser His Pro Arg Val Asp Leu Val Thr Thr Asp Gly Phe Leu Tyr 
130 135 140 

Pro Gly Ala Glu Leu He Arg Arg Gly Leu Met Ser Arg Lys Gly Phe 
145 150 155 160 
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Pro Glu Ser Tyr Asp Gin Arg Ala Leu Leu Arg Phe Val Thr Asp Val 

165 170 175 

Lys Ser Gly Lys Leu Glu Val Asn Ala Pro Val Tyr Ser His Thr Ala 

180 185 190 

Tyr Asp Arg Val Pro Gly Glu Phe Thr Thr Val Arg Gin Pro Asp lie 
195 200 205 

Leu lie Val Glu Gly Leu Asn Val Leu Gin Thr Gly Pro Thr Leu Met 
210 215 220 

Val Ser Asp Leu Phe Asp Phe Ser Val Tyr Val Asp Ala Arg Thr Glu 
225 230 235 240 

Asp lie Glu Lys Trp Tyr lie Asp Arg Phe Leu Lys Leu Arg Asp Thr 

245 250 255 

Ala Phe Arg Arg Pro Gly Ala His Phe Ser His Tyr Ala Asp Met Ala 

260 265 270 

Asp Pro Glu Ser lie Ala Val Ala Arg Glu Leu Trp Gin Ser lie Asn 
275 280 285 

Leu Pro Asn Leu Val Glu Asn lie Leu Pro Thr Arg Val Arg Ala Ser 
290 295 300 

Leu Val Leu Lys Lys Gly Ser Asp His Leu Val Glu Arg Val Arg Met 
305 310 315 320 

Arg Lys lie 



<210> 629 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXS00838 

<400> 629 

tcgtctaata gtgctgccaa tccaccggcc attgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 115 

Met Lys lie Ala lie 
1 5 

gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 

10 15 20 

tct ggt gca gat ate acg atg gtt gca cgt gga cga aca tta gaa gec 211 
Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 

25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala Arg Gly Glu Arg Tyr 
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40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 
Val Pro lie Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 



70 



gaa ctt ttg ggt ggg ata cct gcg aat teg gtg gtc gcg att act cag 
Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val Val Ala lie Thr Gin 

90 95 100 



cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 
Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 
120 125 130 

gee tea gtg tea tac aag gga ggc cca ctg tec tac acg ttt ggt gat 
Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 
135 140 145 

tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gee ggt 
Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 
150 155 160 165 

att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 
lie Asp Gly Val Leu His Pro Asp lie Leu Val Asp Val Trp Glu Lys 

170 175 180 

gee atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 
Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 

185 190 195 

caa tta ggt acc ttg cgt acg cat ttt agg get tec ctg gaa gee ttg 
Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala Ser Leu Glu Ala Leu 
200 205 210 



age gat gcg gtg gag cgc acc atg aat ttt gcg gat egg atg cct gag 
Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 
230 235 240 245 

aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 
Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 

250 255 260 



307 



gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 
Val Val Met lie Ala Thr Lys Ala Leu Ser Arg Ser Leu Asp Leu Ala 

75 80 85 



403 



aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 451 
Asn Ser He Glu Ser Ala Asp Leu Ala Ala Lys Ser He Gly Ala Asp 

105 HO H5 



499 



547 



595 



643 



691 



739 



atg gaa gag gtg get gag gtg get cgc gcg gca ggt gtt gcg ttg ccg 787 
Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 
215 220 225 



835 



883 



gag ctt gag get cag aca ggt gca att gtg egg gca gcg cac aaa gtg 931 
Glu Leu Glu Ala Gin Thr Gly Ala He Val Arg Ala Ala His Lys Val 

265 270 275 

ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 979 
Gly Val Lys Thr Pro Leu His Asp Leu He Tyr Ala Gly Leu Lys Leu 
280 285 290 
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aaa gaa gag gaa aat tea ctt tagggataga atcaagatcc atg 
1023 

Lys Glu Glu Glu Asn Ser Leu 
295 300 



<210> 630 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 630 

Met Lys lie Ala lie Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly 
15 10 15 

Ala Leu Leu Gin Glu Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly 

20 25 30 

Arg Thr Leu Glu Ala Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala 
35 40 45 

Arg Gly Glu Arg Tyr Val Pro lie Pro Ala Val Ala Ser Val Gin Glu 
50 55 60 

Leu Lys Asp Ala Asp Val Val Met lie Ala Thr Lys Ala Leu Ser Arg 
65 70 75 80 

Ser Leu Asp Leu Ala Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val 

85 90 95 

Val Ala lie Thr Gin Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys 

100 105 110 

Ser lie Gly Ala Asp Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe 
115 120 ° 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly lie Asp Gly Val Leu His Pro Asp lie Leu Val 

165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe "Gly Gly Leu Gly 

180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 

245 250 255 
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Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala He Val Arg 

260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu He Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 295 300 



<210> 631 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 631 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 163 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly He 

10 ' • 15 20 

acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 

25 30 35 

gec etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 259 
Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 307 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 

90 95 



cac 



408 



<210> 632 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 632 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
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1 

Pro Pro Val Gly 

20 

Val Thr Ser Lys 
35 

Gin lie Asn Ser 
50 

lie Gly Pro Leu 
65 

Ala Leu Arg Glu 



5 

lie Thr Ala Pro 



Tyr Ala Leu Val 

40 

Phe Tyr His Gin 
55 

Val Thr Pro Gin 
70 

lie Asn Ala Gly 
85 



10 

Pro lie Asp Glu 
25 

lie Phe Ala Ala 



Ala Asp Glu Gly 

60 

Pro Gly Glu Lys 
75 

Leu Leu Asp His 
90 



Leu Leu Asp Lys 
30 

Lys Arg Ala Arg 
45 

Val Phe Glu Phe 



Pro Leu Ser lie 

80 

Glu Glu Gly 
95 



<210> 633 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (583) 

<223> RXN03058 

<400> 633 

acgagcttcc gctctgcaca agccgctaga agccccgcat agccctaatg tagagctcat 60 

gcccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 115 

Val Ser Lys Leu Lys 
1 5 

ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gee 163 
Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 

10 15 20 

gac ctg gee ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 211 
Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 

25 30 35 

att aat aca acc ttt gaa gaa ttc cag ccg acc caa age tac gat gee 259 
lie Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 
40 45 50 

ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 307 
lie Thr Phe lie Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 
55 60 65 

aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 355 
Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly Lys Leu Leu lie Val 
70 75 80 85 

ggc etc gee aaa aac aaa acc gee tec gac tgg ate ate tec gga eta 403 
Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp lie lie Ser Gly Leu 

90 95 100 

caa get ttt etc tec cga cca ate age etc ate aat agg gaa caa caa 451 
Gin Ala Phe Leu Ser Arg Pro He Ser Leu He Asn Arg Glu Gin Gin 
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105 

ate tac ccc ttc cct acc 
lie Tyr Pro Phe Pro Thr 
120 

cga caa etc acc aag cag 
Arg Gin Leu Thr Lys Gin 
135 

ate cac ttc cga tac etc 
lie His Phe Arg Tyr Leu 
150 155 

tataaaccaa aaa 



110 

aaa gaa ccc tea gag agt 
Lys Glu Pro Ser Glu Ser 
125 

etc etc cct cac cgc cgt 
Leu Leu Pro His Arg Arg 
140 145 

etc gag tgg aca aag cct 
Leu Glu Trp Thr Lys Pro 

160 



115 

etc cac gaa ata 499 

Leu His Glu He 

130 

att cgc cgt gga 547 
He Arg Arg Gly 



taaacagccc 593 



606 



<210> 634 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 634 

Val Ser Lys Leu Lys Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly 
15 10 15 

Asp His Ser Phe Ala Asp Leu Ala Gly Arg Gin Val Ala His Val Asp 

20 25 30 

Val Val Asp Pro Leu He Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr 
35 40 45 

Gin Ser Tyr Asp Ala He Thr Phe He Ala Ser Leu His His Met Asn 
50 55 60 

Ala Glu Glu Gly Leu Asn Lys Ala Val Arg He Leu Asn Pro Gly Gly 
65 70 75 80 

Lys Leu Leu He Val Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp 

85 90 95 

He He Ser Gly Leu Gin Ala Phe Leu Ser Arg Pro lie Ser Leu He 

100 105 110 

Asn Arg Glu Gin Gin He Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu 
115 120 125 

Ser Leu His Glu lie Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg 
130 135 140 

Arg He Arg Arg Gly He His Phe Arg Tyr Leu Leu Glu Trp Thr Lys 

145 150 155 160 

* 

Pro 



<210> 635 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (583) 

<223> FRXA02903 

<400> 635 

acgagcttcc gctctgcaca agccgctaga agccccgcat agccctaatg tagagctcat 60 

gcccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 115 

Val Ser Lys Leu Lys 
1 5 



ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gee 
Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 

10 15 20 



att aat aca acc ttt gaa gaa ttc cag ccg ace caa age tac gat gee 
He Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 
40 45 50 

ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 
He Thr Phe He Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 
55 60 65 

aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 
Asn Lys Ala Val Arg He Leu Asn Pro Gly Gly Lys Leu Leu He Val 
70 75 80 85 

ggc etc gee aaa aac aaa acc gee tec gac tgg ate ate tec gga eta 
Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp He He Ser Gly Leu 

90 95 100 



ate tac ccc ttc cct acc aaa gaa ccc tea gag agt etc cac gaa ata 
He Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu Ser Leu His Glu He 
120 125 130 



ate cac ttc cga tac etc etc gag tgg aca aag cct taaacagccc 
He His Phe Arg Tyr Leu Leu Glu Trp Thr Lys Pro 
150 155 160 



163 



gac ctg gee ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 211 
Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 

25 30 35 



259 



307 



355 



403 



caa get ttt etc tec cga cca ate age etc ate aat agg gaa caa caa 451 
Gin Ala Phe Leu Ser Arg Pro He Ser Leu He Asn Arg Glu Gin Gin 

105 HO H5 



499 



cga caa etc acc aag cag etc etc cct cac cgc cgt att cgc cgt gga 547 
Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg Arg "lie Arg Arg Gly 
135 140 145 



593 



tataaaccaa aaa 



606 



<210> 636 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 636 
Val Ser Lys Leu 
1 

Asp His Ser Phe 

20 

Val Val Asp Pro 
35 

Gin Ser Tyr Asp 
50 

Ala Glu Glu Gly 
65 

Lys Leu Leu lie 



lie lie Ser Gly 

100 

Asn Arg Glu Gin 
115 

Ser Leu His Glu 
130 

Arg lie Arg Arg 
145 

Pro 



Lys Gly Ser Arg 
5 

Ala Asp Leu Ala 



Leu lie Asn Thr 

40 

Ala lie Thr Phe 
55 

Leu Asn Lys Ala 
70 

Val Gly Leu Ala 
85 

Leu Gin Ala Phe 



Gin lie Tyr Pro 

120 

lie Arg Gin Leu 
135 

Gly lie His Phe 
150 



Ser Leu Leu Asp 
10 

Gly Arg Gin Val 
25 

Thr Phe Glu Glu 



lie Ala Ser Leu 

60 

Val Arg lie Leu 
75 

Lys Asn Lys Thr 
90 

Leu Ser Arg Pro 
105 

Phe Pro Thr Lys 



Thr Lys Gin Leu 

140 

Arg Tyr Leu Leu 
155 



Val Gly Ser Gly 
15 

Ala His Val Asp 
30 

Phe Gin Pro Thr 
45 

His His Met Asn 



Asn Pro Gly Gly 

80 

Ala Ser Asp Trp 
95 

lie Ser Leu lie 
110 

Glu Pro Ser Glu 
125 

Leu Pro His Arg 



Glu Trp Thr Lys 

160 



<210> 637 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXA00166 

<400> 637 

ggcgtttagc gatcttcaac atcgagcaac cagcgccagc gcttttaccc aaggcagcac 60 

gacttatcac gatgtccgac ctggatatcc ggctgaggcc gtg gag tta gcc cgt 115 

Val Glu Leu Ala Arg 
1 5 

ggg ttt ggc cga gtc ctg gat gtc ggt gca ggt acc gga aaa eta acc 163 

Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly Thr Gly Lys Leu Thr 

10 15 20 

agt gag eta aca get gat cag gtc eta gcc ctt gat cca age atg gac 211 
Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu Asp Pro Ser Met Asp 

25 30 35 

atg ttg egg gtg ttt cgc tec gcg ctt ccg gcg gtt ccc tgc tgg caa 259 
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Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala Val Pro Cys Trp Gin 
40 45 50 

gcg aca gca gaa cac aca gga ata cgt gac aac gcg gtt gat ctg att 
Ala Thr Ala Glu His Thr Gly lie Arg Asp Asn Ala Val Asp Leu lie 
55 60 65 



gaa ttt gat egg gtg att gca cct gag ggt gca gtc ctg etc gtg tgg 
Glu Phe Asp Arg Val lie Ala Pro Glu Gly Ala Val Leu Leu Val Trp 

90 95 100 

aat aac ctg gac acc tec ate gcg tgg gta cac cga etc agt cgc att 
Asn Asn Leu Asp Thr Ser He Ala Trp Val His Arg Leu Ser Arg He 

105 110 115 



get ccc tgg ata att gat cga gaa att cgc acc acg tgg aat cag cac 
Ala Pro Trp He He Asp Arg Glu He Arg Thr Thr Trp Asn Gin His 
135 140 145 



307 



acg tgc gca caa acg tgg cat tgg gtt gac gtg acg get gee tea gcg 355 
Thr Cys Ala Gin Thr Trp His Trp Val Asp Val Thr Ala Ala Ser Ala 
70 75 80 85 



403 



451 



atg cat gee ggc gat gta etc aag ccg gga ttc acc cca gaa acc gca 499 
Met His Ala Gly Asp Val Leu Lys Pro Gly Phe Thr Pro Glu Thr Ala 
120 125 130 



547 



etc acc cct gaa gaa ate ate cag etc get cac acg agg tec tac tgg 595 
Leu Thr Pro Glu Glu He He Gin Leu Ala His Thr Arg Ser Tyr Trp 
150 155 160 165 

tta aac gcg tea gag aaa ate aaa gag cgt gtt gat cag aac ctt cag 643 
Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val Asp Gin Asn Leu Gin 

170 175 180 

tgg tat etc tac gag cat ttg ggt ttc agt ccc gac aat cca gtg gaa 691 
Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro Asp Asn Pro Val Glu 

185 190 195 

ctt ccc tat cgc tgt gat gca ttt tta ctt tea cgt tec ggt acc ctg 739 
Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser Arg Ser Gly Thr Leu 
200 205 210 

gca ggc aga tct tec aat ctt taggagcect cgccatgtac ctg 783 
Ala Gly Arg Ser Ser Asn Leu 
215 220 



<210> 638 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 638 

Val Glu Leu Ala Arg Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly 
1*5 10 15 

Thr Gly Lys Leu Thr Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu 

20 25 30 

Asp Pro Ser Met Asp Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala 
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35 40 45 

Val Pro Cys Trp Gin Ala Thr Ala Glu His Thr Gly lie Arg Asp Asn 
50 55 60 

Ala Val Asp Leu lie Thr Cys Ala Gin Thr Trp His Trp Val Asp Val 
65 70 75 80 

Thr Ala Ala Ser Ala Glu Phe Asp Arg Val lie Ala Pro Glu Gly Ala 

85 90 95 

Val Leu Leu Val Trp Asn Asn Leu Asp Thr Ser lie Ala Trp Val His 

100 105 110 

Arg Leu Ser Arg lie Met His Ala Gly Asp Val Leu Lys Pro Gly Phe 
115 120 125 

Thr Pro Glu Thr Ala Ala Pro Trp lie lie Asp Arg Glu lie Arg Thr 
130 135 140 

Thr Trp Asn Gin His Leu Thr Pro Glu Glu lie lie Gin Leu Ala His 
145 150 155 160 

Thr Arg Ser Tyr Trp Leu Asn Ala Ser Glu Lys lie Lys Glu Arg Val 

165 170 175 

Asp Gin Asn Leu Gin Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro 

180 185 190 

Asp Asn Pro Val Glu Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser 
195 200 205 

Arg Ser Gly Thr Leu Ala Gly Arg Ser Ser Asn Leu 
210 215 220 



<210> 639 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA00633 

<400> 639 

aaagctgcgg taattaaaaa cacttagcgc caaaaattga acactgttca attaacctat 60 

tacactgcag atatacatcc aaaccaagtg acggaggaaa atg gaa aac ccc age 115 

Met Glu Asn Pro Ser 
1 5 

ttg cgc gag ctt gat cac cga aac ate tgg cac ccg tat gee gcg ccg 163 
Leu Arg Glu Leu Asp His Arg Asn lie Trp His Pro Tyr Ala Ala Pro 

10 15 20 



ggc gtg cgc aat aga etc gtc acc aaa acc gat gga gtg ttt ttg acg 
Gly Val Arg Asn Arg Leu Val Thr Lys Thr Asp Gly Val Phe Leu Thr 

25 30 35 



211 
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ctg gaa gat ggc age acc gtg att gac gcg atg age tec tgg tgg teg 259 
Leu Glu Asp Gly Ser Thr Val lie Asp Ala Met Ser Ser Trp Trp Ser 
40 45 50 

gca att cat gga cac gga cac ccc cga ctg aaa get gec gec caa aaa 307 
Ala lie His Gly His Gly His Pro Arg Leu Lys Ala Ala Ala Gin Lys 
55 60 65 

caa ate gac acc atg agt cac gtc atg ttt ggc gga eta acc cac gag 355 
Gin lie Asp Thr Met Ser His Val Met Phe Gly Gly Leu Thr His Glu 
70 75 80 85 

ccc gec att aag etc acc cac aaa etc etc aat etc act gga aat tec 403 
Pro Ala lie Lys Leu Thr His Lys Leu Leu Asn Leu Thr Gly Asn Ser 

90 95 100 

ttt gac cac gtc ttt tat tec gat teg ggc teg gtc tea gtg gag gtc 451 
Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser Val Ser Val Glu Val 

105 110 115 

gec ate aaa atg gca ctg cag gec tec aaa gga caa ggc cac ccg gaa 499 
Ala lie Lys Met Ala Leu Gin Ala Ser Lys Gly Gin Gly His Pro Glu 
120 125 130 

egg aca aaa etc etc acc tgg egg tec ggc tac cac gga gac aca ttc 547 
Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr His Gly Asp Thr Phe 
135 140 145 

acc gcg atg age gtg tgc gac cca gaa aat ggc atg cat age etc tgg 595 
Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly Met His Ser Leu Trp 
150 155 160 165 

aaa ggc aca etc ccc gag cag att ttc gee ccc gee cca cca gtt egg 643 
Lys Gly Thr Leu Pro Glu Gin lie Phe Ala Pro Ala Pro Pro Val Arg 

170 175 180 

ggg tea teg ccg cag gcg att tec gag tac ctg cgc age atg gaa ttg 691 
Gly Ser Ser Pro Gin Ala lie Ser Glu Tyr Leu Arg Ser Met Glu Leu 

185 190 195 

ctt ate gac gag gcg gtc tec gca ate ate ate gaa ccg ate gtc caa 739 
Leu He Asp Glu Ala Val Ser Ala He He He Glu Pro He Val Gin 
200 205 210 

ggc get gga ggc atg cgc ttt cac gat gtc gca etc att gaa gga gtc 787 
Gly Ala Gly Gly Met Arg Phe His Asp Val Ala Leu He Glu Gly Val 
215 220 225 " 

gee aca ctg tgc aag aag cac gat cgt ttc ttg ate gtc gat gaa att 835 
Ala Thr Leu Cys Lys Lys His Asp Arg Phe Leu He Val Asp Glu He 
230 235 240 245 

gee act ggt ttc ggc cgc acc ggt gaa eta ttt gec acg tta age aat 883 
Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe Ala Thr Leu Ser Asn 

250 255 260 

ggc eta caa cca gac ate atg tgt gtg ggc aag gee etc acc ggt gga 931 
Gly Leu Gin Pro Asp He Met Cys Val Gly Lys Ala Leu Thr Gly Gly 

265 270 275 

ttc atg tec ttc gec get act tta tgc acg gac aag gtg get caa tta 979 
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Phe Met Ser Phe Ala Ala Thr Leu Cys Thr Asp Lys Val Ala Gin Leu 
280 285 290 

ate age ace cca aat ggc gga ggt gcg ctg atg cac ggc ccc act ttt 
1027 

lie Ser Thr Pro Asn Gly Gly Gly Ala Leu Met His Gly Pro Thr Phe 
295 300 305 

atg get aat cct ctg gec tgt gcg gtt teg cat get tea tta gaa ate 
1075 

Met Ala Asn Pro Leu Ala Cys Ala Val Ser His Ala Ser Leu Glu lie 
310 315 320 325 

att gag ace ggc atg tgg cag aaa cag gta aaa aga ate gaa gec gaa 
1123 

lie Glu Thr Gly Met Trp Gin Lys Gin Val Lys Arg lie Glu Ala Glu 

330 335 340 

ctt ate gca ggc ctt tec cca ctt caa cac ctt cca ggg gtt gee gat 
1171 

Leu lie Ala Gly Leu Ser Pro Leu Gin His Leu Pro Gly Val Ala Asp 

345 350 355 

gtc egg gtt etc ggc gcg att ggt gtc ate gaa atg gaa caa aat gtc 
1219 

Val Arg Val Leu Gly Ala lie Gly Val lie Glu Met Glu Gin Asn Val 
360 365 370 

aat gtc gaa gaa get act cag get gca tta gat cac ggt gtg tgg ate 
1267 

Asn Val Glu Glu Ala Thr Gin Ala Ala Leu Asp His Gly Val Trp lie 
375 380 385 

cgc ccc ttt gga cgc ttg etc tat gtc atg cct cca tat ate acc acg 
1315 

Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro Pro Tyr lie Thr Thr 
390 395 400 405 

tea gag cag tgc gca cag ate tgc act gcg ctt cat get gca gtt aaa 
1363 

Ser Glu Gin Cys Ala Gin lie Cys Thr Ala Leu His Ala Ala Val Lys 

410 415 420 

ggg aaa taaaccatgc catttttatt tgt 

1392 

Gly Lys 



<210> 640 
<211> 423 
<212> PRT 

<213> Corynebacteriuxn glutamicum 
<400> 640 

Met Glu Asn Pro Ser Leu Arg Glu Leu Asp His Arg Asn lie Trp His 
15 10 15 

Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leu Val Thr Lys Thr Asp 

20 25 30 
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Gly Val Phe Leu Thr Leu Glu Asp Gly Ser Thr Val He Asp Ala Met 
35 40 45 

Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leu Lys 
50 55 60 

Ala Ala Ala Gin Lys Gin He Asp Thr Met Ser His Val Met Phe Gly 
65 70 75 80 

Gly Leu Thr His Glu Pro Ala He Lys Leu Thr His Lys Leu Leu Asn 

85 90 95 

Leu Thr Gly Asn Ser Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

Val Ser Val Glu Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 
115 120 125 

Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 
130 135 140 

His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Gin He Phe Ala Pro 

165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

Arg Ser Met Glu Leu Leu He Asp Glu Ala Val Ser Ala He He He 
195 200 205 

Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 
210 215 220 

Leu He Glu Gly Val Ala Thr Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

Ala Thr Leu Ser Asn Gly Leu Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Leu Cys Thr Asp 
275 280 "285 

Lys Val Ala Gin Leu He Ser Thr Pro Asn Gly Gly Gly Ala Leu Met 
290 295 300 

His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Ala Val Ser His 
305 310 315 320 

Ala Ser Leu Glu He He Glu Thr Gly Met Trp Gin Lys Gin Val Lys 

325 330 335 

Arg He Glu Ala Glu Leu He Ala Gly Leu Ser Pro Leu Gin His Leu 

340 345 350 

Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 
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355 

Met Glu Gin Asn 
370 

His Gly Val Trp 
385 

Pro Tyr lie Thr 



His Ala Ala Val 

420 



360 

Val Asn Val Glu 
375 

lie Arg Pro Phe 
390 

Thr Ser Glu Gin 
405 

Lys Gly Lys 



Glu Ala Thr Gin 

380 

Gly Arg Leu Leu 
395 

Cys Ala Gin lie 
410 



365 

Ala Ala Leu Asp 

Tyr Val Met Pro 

400 

Cys Thr Ala Leu 
415 



<210> 641 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXA00632 

<400> 641 

tggacgcttg ctctatgtca tgcctccata tatcaccacg tcagagcagt gcgcacagat 60 

* 

ctgcactgcg cttcatgctg cagttaaagg gaaataaacc atg cca ttt tta ttt 115 

Met Pro Phe Leu Phe 
1 5 

gtc age ggt acc gga act ggg gtt ggg aaa acc ttc tec aca gec gtt 163 

Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr Phe Ser Thr Ala Val 

10 15 20 

ttg gtt cga tac tta gec gat caa gga cac gat gtt ctg ccc gta aag 211 
Leu Val Arg Tyr Leu Ala Asp Gin Gly His Asp Val Leu Pro Val Lys 

25 30 35 

eta gtc caa acc ggt gaa ctt cca ggc gag gga gac ate ttt aac att 259 
Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly Asp lie Phe Asn lie 
40 45 50 

gaa cgc ttg act gga att get gga gag gaa ttt get cgt ttc aaa gac 307 
Glu Arg Leu Thr Gly lie Ala Gly Glu Glu Phe Ala Arg Phe Lys Asp 
55 60 65 " 

cct ctt gcg cca aat ctg gca gee cga cga gag ggg gtc gag cca ata 355 
Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glu Gly Val Glu Pro lie 
70 75 80 85 

cag ttt gat cag att ate teg tgg ctt cgt ggt ttt gac gac cca gat 403 
Gin Phe Asp Gin lie lie Ser Trp Leu Arg Gly Phe Asp Asp Pro Asp 

90 95 100 

cgc ate att gtg gtg gag ggc get ggt ggc ctg ctg gtc aga tta ggg 451 
Arg He He Val Val Glu Gly Ala Gly Gly Leu Leu Val Arg Leu Gly 

105 110 115 

gaa gat ttc acc ctg gca gat gtt gec tec get ttg aat gca ccc tta 499 
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Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala Leu Asn Ala Pro Leu 
120 125 130 

gtg att gtg aca age acc gga ttg gga age etc aac get get gaa tta 547 
Val He Val Thr Ser Thr Gly Leu Gly Ser Leu Asn Ala Ala Glu Leu 
135 140 145 

age gtt gag gca gca aac cgc cga gga etc aca gtg ttg gga gtc etc 595 
Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr Val Leu Gly Val Leu 
150 155 160 165 

ggc ggt teg ate cct caa aat cct gat eta get acg atg ctt aat etc 643 
Gly Gly Ser He Pro Gin Asn Pro Asp Leu Ala Thr Met Leu Asn Leu 

170 175 180 



gaa gaa ttt gag aga gtc acc ggc gtg ccc ttt tgg gga get ttg ccg 
Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe Trp Gly Ala Leu Pro 

185 190 195 



691 



gaa ggg ttg tea egg gtg gag ggg ttc gtc gaa aag caa tct ttt ccg 739 
Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu Lys Gin Ser Phe Pro 
200 205 210 

gee ctt gat gec ttt aag aaa ccg ccg gca agg tgatcgtgaa caccgtgcct 792 
Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
215 220 



teg 



<210> 642 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 642 

Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 
15 10 15 

Phe Ser Thr Ala Val Leu Val Arg Tyr Leu Ala Asp Gin Gly His Asp 

20 25 30 

Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 
35 40 45 

Asp He Phe Asn He Glu Arg Leu Thr Gly He Ala Gly Glu Glu Phe 
50 55 60 - " 

Ala Arg Phe Lys Asp Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glu 
65 70 75 80 

Gly Val Glu Pro He Gin Phe Asp Gin He He Ser Trp Leu Arg Gly 

85 90 95 

Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leu 

100 105 110 

Leu Val Arg Leu Gly Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala 
115 120 125 

Leu Asn Ala Pro Leu Val He Val Thr Ser Thr Gly Leu Gly Ser Leu 
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130 135 140 

Asn Ala Ala Glu Leu Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr 
145 150 155 160 

Val Leu Gly Val Leu Gly Gly Ser lie Pro Gin Asn Pro Asp Leu Ala 

165 170 175 

Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 

180 185 190 

Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu 
195 200 205 

Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
210 215 220 



<210> 643 
<211> 1125 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXA00295 

<400> 643 

gtttaaggca cgtgtcattt tgcatgcgcg tgcccaattc ttcttaagtg tgctcaattt 60 

ttaagcgcgc agttattgac aaccagcctc taggagatcc atg acc ate ccc ggc 115 

Met Thr lie Pro Gly 
1 5 

acc ate ctt gac acc gec cgc acc caa gtt ctg gaa cag gga att ggc 163 
Thr lie Leu Asp Thr Ala Arg Thr Gin Val Leu Glu Gin Gly lie Gly 

10 15 20 

ctt aat cag cag cag ttg atg gag gtt etc acc ttg cct gaa gag caa 211 
Leu Asn Gin Gin Gin Leu Met Glu Val Leu Thr Leu Pro Glu Glu Gin 

25 30 35 

ate cca gac ttg atg gaa tta gec cac cag gtt egg "ttg aag tgg tgt 259 
lie Pro Asp Leu Met Glu Leu Ala His Gin Val Arg Leu Lys Trp Cys 
40 45 50 

ggg gaa gaa ate gag gtc gag ggc att att tec etc aaa act ggc ggt 307 
Gly Glu Glu lie Glu Val Glu Gly lie He Ser Leu Lys Thr Gly Gly 
55 60 65 

tgc cct gaa gat tgt cat ttc tgc tea cag tct ggg ttg ttt gaa teg 355 
Cys Pro Glu Asp Cys His Phe Cys Ser Gin Ser Gly Leu Phe Glu Ser 
70 75 80 85 

ccg gtg cgt teg gtg tgg ctg gat att ccg aat ctg gtt gaa gee get 403 
Pro Val Arg Ser Val Trp Leu Asp He Pro Asn Leu Val Glu Ala Ala 

90 95 100 
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aaa cag acc gca aaa act ggc get acc gaa ttc tgt ate gtc gee gca 
Lys Gin Thr Ala Lys Thr Gly Ala Thr Glu Phe Cys lie Val Ala Ala 

105 110 115 

gtc aag ggg cct gat gag agg etc atg acc cag ctg gag gaa gca gtc 
Val Lys Gly Pro Asp Glu Arg Leu Met Thr Gin Leu Glu Glu Ala Val 
120 125 130 

etc gcg att cac tct gaa gtt gaa att gaa gtc gca gca teg ate gga 
Leu Ala lie His Ser Glu Val Glu lie Glu Val Ala Ala Ser lie Gly 
135 140 145 

acg tta aat aag gaa cag gtg gat cgc etc get get gee ggc gtg cac 
Thr Leu Asn Lys Glu Gin Val Asp Arg Leu Ala Ala Ala Gly Val His 
150 155 160 165 

cgc tac aac cat aat ttg gaa act gcg cgt tec tat ttc cct gaa gtt 
Arg Tyr Asn His Asn Leu Glu Thr Ala Arg Ser Tyr Phe Pro Glu Val 

170 175 180 

gtc acc act cat aca tgg gaa gag cgc cgc gaa act ttg cgc ctg gtg 
Val Thr Thr His Thr Trp Glu Glu Arg Arg Glu Thr Leu Arg Leu Val 

185 190 195 



451 



499 



547 



595 



643 



691 



gca gaa get gga atg gaa gtc tgt tec ggc gga ate tta gga atg ggc 739 
Ala Glu Ala Gly Met Glu Val Cys Ser Gly Gly He Leu Gly Met Gly 
200 205 210 

gaa act tta gag cag cgc gee gag ttt gee gtg cag ctg gcg gag ctt 787 
Glu Thr Leu Glu Gin Arg Ala Glu Phe Ala Val Gin Leu Ala Glu Leu 
215 220 225 

gat ccg cac gaa gtc ccc atg aac ttc ctt gat cct cgc ccg ggc acc 835 
Asp Pro His Glu Val Pro Met Asn Phe Leu Asp Pro Arg Pro Gly Thr 
230 235 240 245 

cca ttt gee gat agg gaa ttg atg gac age cgt gac get ctg cgc tct 883 
Pro Phe Ala Asp Arg Glu Leu Met Asp Ser Arg Asp Ala Leu Arg Ser 

250 255 260 

att ggt gcg ttc cgc ctt gcg atg cct cac acc atg ctt cgt ttt get 931 
He Gly Ala Phe Arg Leu Ala Met Pro His Thr Met Leu Arg Phe Ala 

265 270 275 

ggc ggt cgc gag ctg act ttg ggc gac aag ggt tec gag caa gee etc 979 
Gly Gly Arg Glu Leu Thr Leu Gly Asp Lys Gly Ser Glu Gin Ala Leu 
280 285 290 

ctg gga ggc ate aat gcg atg ate gtc gga aac tac ctg act acg etc 
1027 

Leu Gly Gly He Asn Ala Met He Val Gly Asn Tyr Leu Thr Thr Leu 
295 300 305 

ggc cgc cca atg gaa gat gac etc gac atg atg gat cgt etc cag ctg 
1075 

Gly Arg Pro Met Glu Asp Asp Leu Asp Met Met Asp Arg Leu Gin Leu 
310 315 320 325 

ccc ate aaa gtc ctt aat aag gtc ate taagaagcac gegcatgaac 
1122 
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Pro lie Lys Val Leu Asn Lys Val lie 

330 

gac 
1125 



<210> 644 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 644 

Met Thr lie Pro Gly Thr lie Leu Asp Thr Ala Arg Thr Gin Val Leu 
15 10 15 

Glu Gin Gly He Gly Leu Asn Gin Gin Gin Leu Met Glu Val Leu Thr 

20 25 30 

Leu Pro Glu Glu Gin He Pro Asp Leu Met Glu Leu Ala His Gin Val 
35 40 45 

Arg Leu Lys Trp Cys Gly Glu Glu He Glu Val Glu Gly He He Ser 
50 55 60 

Leu Lys Thr Gly Gly Cys Pro Glu Asp Cys His Phe Cys Ser Gin Ser 
65 70 75 80 

Gly Leu Phe Glu Ser Pro Val Arg Ser Val Trp Leu Asp He Pro Asn 

85 90 95 

Leu Val Glu Ala Ala Lys Gin Thr Ala Lys Thr Gly Ala Thr Glu Phe 

• 100 105 110 

Cys He Val Ala Ala Val Lys Gly Pro Asp Glu Arg Leu Met Thr Gin 
115 120 125 

Leu Glu Glu Ala Val Leu Ala He His Ser Glu Val Glu He Glu Val 
130 135 140 

Ala Ala Ser He Gly Thr Leu Asn Lys Glu Gin Val Asp Arg Leu Ala 
145 150 155 160 

Ala Ala Gly Val His Arg Tyr Asn His Asn Leu Glu Thr Ala Arg Ser 

165 170 175 

Tyr Phe Pro Glu Val Val Thr Thr His Thr Trp Glu Glu Arg Arg Glu 

180 185 190 

Thr Leu Arg Leu Val Ala Glu Ala Gly Met Glu Val Cys Ser Gly Gly 
195 200 205 

He Leu Gly Met Gly Glu Thr Leu Glu Gin Arg Ala Glu Phe Ala Val 
210 215 220 

Gin Leu Ala Glu Leu Asp Pro His Glu Val Pro Met Asn Phe Leu Asp 
225 230 235 240 

Pro Arg Pro Gly Thr Pro Phe Ala Asp Arg Glu Leu Met Asp Ser Arg 

245 250 255 
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Asp Ala Leu Arg Ser lie Gly Ala Phe Arg Leu Ala Met Pro His Thr 

260 265 270 

Met Leu Arg Phe Ala Gly Gly Arg Glu Leu Thr Leu Gly Asp Lys Gly 
275 280 285 

Ser Glu Gin Ala Leu Leu Gly Gly lie Asn Ala Met lie Val Gly Asn 
290 295 300 

Tyr Leu Thr Thr Leu Gly Arg Pro Met Glu Asp Asp Leu Asp Met Met 
305 310 315 320 

Asp Arg Leu Gin Leu Pro lie Lys Val Leu Asn Lys Val lie 

325 330 



<210> 645 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA00223 

<400> 645 

gcgacctctt tgacatcgcc cctgcgctca tcgaagagat caacaagcgc aagtaggagt 60 

tttgaacact ttttatctgg accatgcagc caccacacca atg cgt gag gtg gcc 115 

Met Arg Glu Val Ala 
1 5 

gca get gcg tgg atg gaa aac gcg cag gca ttg aat ccc gcg agt cag 163 
Ala Ala Ala Trp Met Glu Asn Ala Gin Ala Leu Asn Pro Ala Ser Gin 

10 15 20 

tac ggt teg ggg cgt aag gcg cgc age gtt gcg gat teg get cgt gaa 211 
Tyr Gly Ser Gly Arg Lys Ala Arg Ser Val Ala Asp Ser Ala Arg Glu 

25 30 35 

gaa att get tct ttg ctg ggc tgt gaa cct ate gag gtt gtg ttt ace 259 
Glu lie Ala Ser Leu Leu Gly Cys Glu Pro lie Glu Val Val Phe Thr 
40 45 50 

gcg tec ggc acg gag gca gat aac etc get gtg cag ggg tta ttc cac 307 
Ala Ser Gly Thr Glu Ala Asp Asn Leu Ala Val Gin "Gly Leu Phe His 
55 60 65 

gca teg cct etc aat egg att att tct acg ccg ate gag cac ccc ggg 355 
Ala Ser Pro Leu Asn Arg lie lie Ser Thr Pro lie Glu His Pro Gly 
70 75 80 85 

att ctg gaa ace gtc aag get eta gaa ctt ggc ggg gca gag gcg gag 403 
lie Leu Glu Thr Val Lys Ala Leu Glu Leu Gly Gly Ala Glu Ala Glu 

90 95 100 

etc -atg ccg ate ggt cca gat gga cga gtg tct tec ttc gaa gcg ctg 451 
Leu Met Pro He Gly Pro Asp Gly Arg Val Ser Ser Phe Glu Ala Leu 

105 110 115 
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120 125 130 



135 140 145 



150 155 160 



170 175 



185 190 



200 205 210 



215 220 225 



230 235 240 



250 255 



265 270 



280 285 290 

ttg egg ate gaa gee tec aca ggt teg gee tgc tec aac 
1027 

Leu Arg He Glu Ala Ser Thr Gly Ser Ala Cys Ser Hsn 
295 300 305 

cgt gee age cac gtc ctt ttg gee atg gga att tec gaa 
1075 

Arg Ala Ser His Val Leu Leu Ala Met Gly He Ser Glu 
310 315 320 

cgt ggt gee ate cga ttc acc etc gga aga acc acc act 
1123 

Arg Gly Ala He Arg Phe Thr Leu Gly Arg Thr Thr Thr 

330 335 

ate aag gca gtg ate gee gtg ate gaa gac gta gtg acc 
1171 



aat 
Asn 


gag 
Glu 


acc 
Thr 


499 


cag 
r*i n 

V7 JLI1 


gcg 

r\ -L d 


tec 

OCl 


547 


cat 


ctg 

iicU 


ccg 
165 


595 


tec 

C e*. 
OCX 


gcg 

A±SL 

180 


cac 

HJ.S 

»* 


643 


agg 

Arg 
195 


cgc 
Arg 


tea 
Ser 


691 


cgc 
Arg 


ggc 
Gly 


ate 
He 


739 


gca 


gee 
a j. a 


gca 
a ±a 


787 


cgc 
Arg 


ctg 
Leu 


cgc 
Arg 
245 


835 


ate 

Ti- 
ne 


ccc 

^5 1^ ^N. 

riO 

260 


aac 

Ti. 0 

Asn 


883 


ctg 
Leu 
275 


cat 
His 


etc 
Leu 


931 


etc 
Leu 


gac 
Asp 


tec 
Ser 


979 


tin ♦* 

ggt. 








Gly 


Val 


Asn 




sec 








Thr 


Asp 


Ala 

<J £t *J 




gaa 


gaa 


tec 




Glu 


Glu 
340 


Ser 




agg 


get 


cgt 
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He Lys Ala Val He Ala Val He Glu Asp Val Val Thr Arg Ala Arg 

345 350 355 

act gcg gga atg get ttt tagegacegt aaategcata gtg 
1212 

Thr Ala Gly Met Ala Phe 
360 



<210> 646 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 646 

Met Arg Glu Val Ala Ala Ala Ala Trp Met Glu Asn Ala Gin Ala Leu 
! 5 10 15 

Asn Pro Ala Ser Gin Tyr Gly Ser Gly Arg Lys Ala Arg Ser Val Ala 

20 25 30 

Asp Ser Ala Arg Glu Glu He Ala Ser Leu Leu Gly Cys Glu Pro He 
35 40 45 

Glu Val Val Phe Thr Ala Ser Gly Thr Glu Ala Asp Asn Leu Ala Val 
50 55 60 

Gin Gly Leu Phe His Ala Ser Pro Leu Asn Arg He He Ser Thr Pro 
65 70 75 80 

He Glu His Pro Gly He Leu Glu Thr Val Lys Ala Leu Glu Leu Gly 

85 90 95 

Gly Ala Glu Ala Glu Leu Met Pro He Gly Pro Asp Gly Arg Val Ser 

100 105 110 

Ser Phe Glu Ala Leu Asp Lys Pro Ala Ala Val Ala Thr Met Met Trp 
115 120 125 

Ala Asn Asn Glu Thr Gly Ala He Gin Pro Val Ser Glu Phe He Ala 
130 135 140 

Ala Ala Gin Ala Ser Gly Thr Pro Thr His He Asp Ala Val Gin Val 
145 150 155 160 

Val Gly His Leu Pro Val Asn Phe Asp Glu Leu Gly Ala Thr Thr Leu 

165 170 - 175 

Ala Ala Ser Ala His Lys Phe Gly Gly Pro Arg Gly Val Gly Leu Leu 

180 185 190 

Leu Val Arg Arg Ser Pro Ala Pro Ser Ala Val Leu His Gly Gly Gly 
195 200 205 

Gin Glu Arg Gly He Arg Pro Gly Thr Leu Asp Val Ala Gly Ala Ala 
210 215 220 

Ala Thr Ala Ala Ala Leu Arg Glu Ala Val Ala Glu Leu Asp Gly Glu 
225 230 235 240 

Ala Thr Arg Leu Arg Gly Leu Lys Lys Met Leu Leu Asp Ala He Leu 
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His Thr lie Pro 

260 

Gly His Leu His 
275 

Met Leu Leu Asp 
290 

Ser Asn Gly Val 
305 

Ser Glu Thr Asp 



Thr Thr Glu Glu 

340 

Val Thr Arg Ala 
355 



245 

Asn Val Leu Val 



Leu Ser Phe Pro 

280 

Ser Leu Arg He 
295 

Asn Arg Ala Ser 
310 

Ala Arg Gly Ala 
325 

Ser He Lys Ala 



Arg Thr Ala Gly 

360 



250 

His Thr Thr Glu 
265 

Gly Ala Glu Gly 



Glu Ala Ser Thr 

300 



His Val Leu Leu 
315 

He Arg Phe Thr 
330 

Val He Ala Val 
345 

Met Ala Phe 



255 

Pro Ser Leu Pro 
270 

Asp Ser Leu He 
285 

Gly Ser Ala Cys 



Ala Met Gly He 

320 

Leu Gly Arg Thr 
335 

He Glu Asp Val 
350 



<210> 647 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXN00262 

<400> 647 

acaccgcggg aaagattgca tcaaccggtg tcgacgtcat ttccgttgga gcgcttaccc 60 

attctgtgca tgcacttgac ctaggactcg atattttcta atg etc tac ctt gat 11 

Met Leu Tyr Leu Asp 
1 5 



aat gca gec acc acc agt gtg cgc aat gaa gca ctt gag gec atg tgg 
Asn Ala Ala Thr Thr Ser Val Arg Asn Glu Ala Leu Glu Ala Met Trp 

10 15 20 



163 



cct tat etc acc gga gcg ttt ggc aat ccg tea agt ccc cat gag gtg 211 
Pro Tyr Leu Thr Gly Ala Phe Gly Asn Pro Ser Ser "Pro His Glu Val 

25 30 35 



gga aga etc gec tct gcg ggg ctg gag gat get cga act egg gtg gec 
Gly Arg Leu Ala Ser Ala Gly Leu Glu Asp Ala Arg Thr Arg Val Ala 
40 45 50 

cgc att ate gga gga cgc ccc aca cag gtg acg ttt acg teg ggt gga 
Arg He He Gly Gly Arg Pro Thr Gin Val Thr Phe Thr Ser Gly Gly 
55 60 65 

tea gaa gec aac aac etc get ate aaa gga gcg tgc tta get aat cct 
Ser Glu Ala Asn Asn Leu Ala He Lys Gly Ala Cys Leu Ala Asn Pro 
70 75 80 85 



259 



307 



355 



914 





WO 01/00843 W w PCT/IB00/00923 



cgt ggc egg cac etc ate acc acc ccg ate gag cat gac agt gtc eta 
Arg Gly Arg His Leu lie Thr Thr Pro lie Glu His Asp Ser Val Leu 

90 95 100 

gaa act get get tat ctt gaa agg ttt cat gat ttc gag ate acc tac 
Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp Phe Glu lie Thr Tyr 

105 HO 115 

eta tec ccc gat cac act ggg ctg ate tec ccg gag ggt etc cgc aaa 
Leu Ser Pro Asp His Thr Gly Leu He Ser Pro Glu Gly Leu Arg Lys 
120 125 130 

gca gtc agg ccg gac acc aca ttg ate age att ggt tat gee aac aat 
Ala Val Arg Pro Asp Thr Thr Leu He Ser He Gly Tyr Ala Asn Asn 
135 140 145 

gag gtg gga acc att cag ccg ata get gag ttg gcg gcg gta age agt 
Glu Val Gly Thr He Gin Pro He Ala Glu Leu Ala Ala Val Ser Ser 
150 155 160 165 

acg cct ttt cac acc gat gca gtg caa get gca cat tta acc ttt gac 
Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala His Leu Thr Phe Asp 

170 175 180 

ttg gga gtt gac gcg tta agt ttg teg ggt cat aaa ttc ggt gcg cct 
Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His Lys Phe Gly Ala Pro 

185 190 195 



cat ggc ggc ggc cag gaa aaa ggg egg cgt agt ggc acg gaa aac gtt 
His Gly Gly Gly Gin Glu Lys Gly Arg Arg Ser Gly Thr Glu Asn Val 
215 220 225 

gcg ggg get ate gee ttt gee act gee ttg gaa ttg gec agg gcg gaa 
Ala Gly Ala He Ala Phe Ala Thr Ala Leu Glu Leu Ala Arg Ala Glu 
230 235 240 245 

tec tat cca gat ctt ggc gaa ttc ate gag gaa gtt etc act ate ccg 
Ser Tyr Pro Asp Leu Gly Glu Phe He Glu Glu Val Leu Thr He Pro 

250 255 260 



tct ttt etc ttc gac age ata gga tct gaa act gtt ctt ctg gaa ttg 
Ser Phe Leu Phe Asp Ser He Gly Ser Glu Thr Val Leu Leu Glu Leu 
280 285 290 

gaa cgc caa ggc att gtg tgc tec cct ggt tct gee tgt ggt tec gga 
1027 

Glu Arg Gin Gly He Val Cys Ser Pro Gly Ser Ala Cys Gly Ser Gly 
295 300 305 

gag gta tec cat gtg ttg ctg gcg ttg ggg ctt gag gag gat caa gca 
1075 

Glu Val Ser His Val Leu Leu Ala Leu Gly Leu Glu Glu Asp Gin Ala 
310 315 320 325 



403 



451 



499 



547 



595 



643 



691 



aaa ggg att gga gtg tta tgg tea aag ctt ccc ctg gag ccg gta ate 739 
Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro Leu Glu Pro Val He 
200 205 210 



787 



835 



883 



gga gca cac ctg act gga cat cct agg atg cgc att gat gga cac gca 931 
Gly Ala His Leu Thr Gly His Pro Arg Met Arg He Asp Gly His Ala 

265 270 " 275 
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cga acg get gtg cgc tgt act ttt agt aca aca cac age cgt gaa gat 
1123 

Arg Thr Ala Val Arg Cys Thr Phe Ser Thr Thr His Ser Arg Glu Asp 

330 335 340 

gcg etc gtg gca gee tct get ctt aaa tec gcg gtc gee tta ate aga 
1171 

Ala Leu Val Ala Ala Ser Ala Leu Lys Ser Ala Val Ala Leu lie Arg 

345 350 355 

9QQ tgacgctagt cagaggttta egg 

1197 

Gly 



<210> 648 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 648 

Met Leu Tyr Leu Asp Asn Ala Ala Thr Thr Ser Val Arg Asn Glu Ala 
15 10 15 

Leu Glu Ala Met Trp Pro Tyr Leu Thr Gly Ala Phe Gly Asn Pro Ser 

20 25 30 

Ser Pro His Glu Val Gly Arg Leu Ala Ser Ala Gly Leu Glu Asp Ala 
35 40 45 

Arg Thr Arg Val Ala Arg lie lie Gly Gly Arg Pro Thr Gin Val Thr 
50 55 60 

Phe Thr Ser Gly Gly Ser Glu Ala Asn Asn Leu Ala lie Lys Gly Ala 
65 70 75 80 

Cys Leu Ala Asn Pro Arg Gly Arg His Leu lie Thr Thr Pro lie Glu 

85 90 95 

His Asp Ser Val Leu Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp 

100 105 110 

Phe Glu lie Thr Tyr Leu Ser Pro Asp His Thr Gly Leu lie Ser Pro 
115 120 125 

Glu Gly Leu Arg Lys Ala Val Arg Pro Asp Thr Thr Leu lie Ser lie 
130 135 140 

Gly Tyr Ala Asn Asn Glu Val Gly Thr lie Gin Pro lie Ala Glu Leu 
145 150 155 160 

Ala Ala Val Ser Ser Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala 

165 170 175 

His Leu Thr Phe Asp Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His 

180 185 190 

Lys Phe Gly Ala Pro Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro 
195 200 205 



916 



WO 01/00843 



> PCT/raOO/00923 



Leu Glu Pro Val 
210 

Gly Thr Glu Asn 
225 

Leu Ala Arg Ala 



Val Leu Thr lie 

260 

lie Asp Gly His 
275 

Val Leu Leu Glu 
290 

Ala Cys Gly Ser 
305 

Glu Glu Asp Gin 



His Ser Arg Glu 

340 

Val Ala Leu lie 
355 



He His Gly Gly 
215 

Val Ala Gly Ala 
230 

Glu Ser Tyr Pro 
245 

Pro Gly Ala His 



Ala Ser Phe Leu 

280 

Leu Glu Arg Gin 
295 

Gly Glu Val Ser 
310 

Ala Arg Thr Ala 
325 

Asp Ala Leu Val 



Arg Gly 



Gly Gin Glu Lys 

220 



He Ala Phe Ala 
235 

Asp Leu Gly Glu 
250 

Leu Thr Gly His 
265 

Phe Asp Ser He 



Gly He Val Cys 

300 

His Val Leu Leu 
315 

Val Arg Cys Thr 
330 

Ala Ala Ser Ala 
345 



Gly Arg Arg Ser 



Thr Ala Leu Glu 

240 

Phe He Glu Glu 
255 

Pro Arg Met Arg 
270 

Gly Ser Glu Thr 
285 

Ser Pro Gly Ser 



Ala Leu Gly Leu 

320 

Phe Ser Thr Thr 
335 

Leu Lys Ser Ala 
350 



<210> 649 
<211> 920 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (79) . . (897) 

<223> FRXA00262 

<400> 649 

cacacaggtg acgtttacgt cgggtggatc agaagccaac aacctcgctt atcaaaggag 60 

cgtgcttagc taatcctagtg gcc ggg cac etc ate ace ace ccg ate gag 111 

Val Ala Gly His Leu He Thr Thr Pro lie Glu 
15 10 



cat gac agt gtc eta gaa act get get tat ctt gaa agg ttt cat gat 
His Asp Ser Val Leu Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp 

15 20 25 

ttc gag ate ace tac eta tec ccc gat cac act ggg ctg ate tec ccg 
Phe Glu He Thr Tyr Leu Ser Pro Asp His Thr Gly Leu He Ser Pro 
30 35 40 



159 



207 



gag ggt etc cgc aaa gca gtc agg ccg gac acc aca ttg ate age att 255 
Glu Gly Leu Arg Lys Ala Val Arg Pro Asp Thr Thr Leu He Ser He 
45 50 55 



917 



WO 01/00843 



PCT/IBOO/00923 



ggt tat gcc aac aat gag gtg gga acc att cag ccg ata get gag ttg 303 
Gly Tyr Ala Asn Asn Glu Val Gly Thr He Gin Pro He Ala Glu Leu 
60 65 70 75 

gcg gcg gta age agt acg cct ttt cac acc gat gca gtg caa get gca 351 
Ala Ala Val Ser Ser Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala 

80 85 90 

cat tta acc ttt gac ttg gga gtt gac gcg tta agt ttg teg ggt cat 399 
His Leu Thr Phe Asp Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His 

95 100 105 



aaa ttc ggt gcg cct aaa ggg att gga gtg tta tgg tea aag ctt ccc 
Lys Phe Gly Ala Pro Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro 
110 H5 120 

ctg gag ccg gta ate cat ggc ggc ggc cag gaa aaa ggg egg cgt agt 
Leu Glu Pro Val lie His Gly Gly Gly Gin Glu Lys Gly Arg Arg Ser 
125 130 135 

ggc acg gaa aac gtt gcg ggg get ate gcc ttt gcc act gcc ttg gaa 
Gly Thr Glu Asn Val Ala Gly Ala He Ala Phe Ala Thr Ala Leu Glu 
140 145 150 155 



gtt etc act ate ccg gga gca cac ctg act gga cat cct agg atg cgc 
Val Leu Thr He Pro Gly Ala His Leu Thr Gly His Pro Arg Met Arg 

175 180 185 

att gat gga cac gca tct ttt etc ttc gac age ata gga tct gaa act 
He Asp Gly His Ala Ser Phe Leu Phe Asp Ser He Gly Ser Glu Thr 
190 195 200 



gcc tgt ggt tec gga gag gta tec cat gtg ttg ctg gcg ttg ggg ctt 
Ala Cys Gly Ser Gly Glu Val Ser His Val Leu Leu Ala Leu Gly Leu 
220 225 230 235 

gag gag gat caa gca cga acg get gtg cgc tgt act ttt agt aca aca 
Glu Glu Asp Gin Ala Arg Thr Ala Val Arg Cys Thr Phe Ser Thr Thr 

240 245 " 250 



447 



495 



543 



ttg gcc agg gcg gaa tec tat cca gat ctt ggc gaa ttc ate gag gaa 591 
Leu Ala Arg Ala Glu Ser Tyr Pro Asp Leu Gly Glu Phe He Glu Glu 

160 165 170 



639 



687 



gtt ctt ctg gaa ttg gaa cgc caa ggc att gtg tgc tec cct ggt tct 735 
Val Leu Leu Glu Leu Glu Arg Gin Gly He Val Cys Ser Pro Gly Ser 
205 210 215 



783 



831 



cac age cgt gaa gat gcg etc gtg gca gcc tct get ctt aaa tec gcg 879 
His Ser Arg Glu Asp Ala Leu Val Ala Ala Ser Ala Leu Lys Ser Ala 

255 260 265 

gtc gcc tta ate aga ggg tgacgctagt cagaggttta egg 920 
Val Ala Leu He Arg Gly 
270 



<210> 650 
<211> 273 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 650 
Val Ala Gly His 
1 

Glu Thr Ala Ala 

20 



Leu Ser Pro Asp 
35 

Ala Val Arg Pro 
50 

Glu Val Gly Thr 
65 

Thr Pro Phe His 



Leu Gly Val Asp 

100 

Lys Gly lie Gly 
115 

His Gly Gly Gly 
130 

Ala Gly Ala He 
145 

Ser Tyr Pro Asp 



Gly Ala His Leu 

180 

Ser Phe Leu Phe 
195 

Glu Arg Gin Gly 
210 

Glu Val Ser His 
225 

Arg Thr Ala Val 



Ala Leu Val Ala 

260 

Gly 



Leu He Thr Thr 
5 

Tyr Leu Glu Arg 



His Thr Gly Leu 

40 

Asp Thr Thr Leu 
55 

He Gin Pro He 
70 

Thr Asp Ala Val 
85 

Ala Leu Ser Leu 



Val Leu Trp Ser 

120 

Gin Glu Lys Gly 
135 

Ala Phe Ala Thr 
150 

Leu Gly Glu Phe 
165 

Thr Gly His Pro 



Asp Ser He Gly 

200 

He Val Cys Ser 
215 

Val Leu Leu Ala 
230 

Arg Cys Thr Phe 
245 

Ala Ser Ala Leu 



Pro He Glu His 
10 

Phe His Asp Phe 
25 

He Ser Pro Glu 



He Ser He Gly 

60 

Ala Glu Leu Ala 
75 

Gin Ala Ala His 
90 

Ser Gly His Lys 
105 

Lys Leu Pro Leu 



Arg Arg Ser Gly 

140 

Ala Leu Glu Leu 
155 

He Glu Glu Val 
170 

Arg Met Arg He 
185 

Ser Glu Thr Val 



Pro Gly Ser Ala 

220 

Leu Gly Leu Glu 
235 

Ser Thr Thr His 
250 

Lys Ser Ala Val 
265 



Asp Ser Val Leu 
15 

Glu He Thr Tyr 
30 

Gly Leu Arg Lys 
45 

Tyr Ala Asn Asn 



Ala Val Ser Ser 

80 

Leu Thr Phe Asp 
95 

Phe Gly Ala Pro 
110 

Glu Pro Val He 
125 

Thr Glu Asn Val 



Ala Arg Ala Glu 

160 

Leu Thr He Pro 
175 

Asp Gly His Ala 
190 

Leu Leu Glu Leu 
205 

Cys Gly Ser Gly 



Glu Asp Gin Ala 

240 

Ser Arg Glu Asp 
255 

Ala Leu He Arg 
270 



<210> 651 
<211> 1296 
<212> DNA 

<213> Corynebacterium glut ami cum 
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<220> 

<221> CDS 

<222> (101) . . (1273) 

<223> RXN00435 

<400> 651 

cgacaggtga attcatgcac gtttgagtgt cccgtgtgtg gggtaatgtt gtccaagaga 60 

gtggaaggaa atgctgtggc ggttgaaagg agtgcctttc gtg ggt ttt gat gtg 115 

Val Gly Phe Asp Val 
1 5 

gcc agg gtt egg ggg ctt tat acc tct ttg ggc gat ggc tgg acg tac 163 

Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly Asp Gly Trp Thr Tyr 

10 15 20 

ctt aat tea cat caa att ccg cag gtt ccg gag egg gtg gcg teg gga 211 
Leu Asn Ser His Gin lie Pro Gin Val Pro Glu Arg Val Ala Ser Gly 

25 30 35 

gtt gcg gcg get ttc cgc acg cat gcg cag att tct gag gtg acg teg 259 
Val Ala Ala Ala Phe Arg Thr His Ala Gin lie Ser Glu Val Thr Ser 
40 45 50 

cag ccg att gcg gtg gat cag ttg gag get get cgc gag gca gtt gcg 307 
Gin Pro lie Ala Val Asp Gin Leu Glu Ala Ala Arg Glu Ala Val Ala 
55 60 65 

teg ttg gcg ggt gtg gat ccg gac tgt gtt gtg ctg ggt ccc acg agg 3 55 
Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val Leu Gly Pro Thr Arg 
70 75* 80 85 

cag ttt ttg get cat aca ttg gcg cgc ggt ttg ggt ggg ttt gta cgt 403 
Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu Gly Gly Phe Val Arg 

90 95 100 

cga aaa gcg ggc gtg gtg ttg teg cgc gcg gac gcg gac tgg ctg acc 451 
Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp Ala Asp Trp Leu Thr 

105 110 115 

gcg ccg ttc cgc tec etc gac ggc gtt ttt age tgg gcc gag ccc gat 499 
Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser Trp Ala Glu Pro Asp 
120 125 130 

ttg ggc acc ggc atg ctg ccg gat tgg cag tac gag aag ctt gtt gac 547 
Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr Glu Xys Leu Val Asp 
135 140 145 

ggc teg acg cgc ctt gtc gtg etc age gcc gcg cac ccg ctg etc ggc 595 
Gly Ser Thr Arg Leu Val Val Leu Ser Ala Ala His Pro Leu Leu Gly 
150 155 160 165 

acg gtc gcc cca gtg ggc aag att gtg gat aaa gtg egg gcg cgt teg 643 
Thr Val Ala Pro Val Gly Lys lie Val Asp Lys Val Arg Ala Arg Ser 

170 175 180 

cgt gcc tgg gtg ctt gtc gac gcc acc acc tac gca gcc tac cgc ccc 691 
Arg Ala Trp Val Leu Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro 

185 190 195 
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ctg cgc eta gac gag tgg gaa gec gat ate gtc atg ctt gat etc ggc 
Leu Arg Leu Asp Glu Trp Glu Ala Asp He Val Met Leu Asp Leu Gly 
200 205 210 

gag ttg ggc ggc ccg cag att teg gcg ttg att ttc cgt gat acc teg 
Glu Leu Gly Gly Pro Gin He Ser Ala Leu He Phe Arg Asp Thr Ser 
215 220 225 

atg ttc ccg cgc ctg gat cgc acc gtt cca etc gaa ctg ccc gca age 
Met Phe Pro Arg Leu Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser 
230 235 240 245 

tec ctg ccg cat ggg ctg etc ggc ggc gtg ccc aac ctg gtg egg cac 
Ser Leu Pro His Gly Leu Leu Gly Gly Val Pro Asn Leu Val Arg His 

250 255 260 



739 



787 



835 



883 



ctg gga aac ctg gat gaa aac gec ccg tec gtc gtt gag gcg atg ggg 931 
Leu Gly Asn Leu Asp Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly 

265 270 275 

gag atg gcg aaa ttc cac aag gga ctt ttt gag cat ctt gtg gaa teg 979 
Glu Met Ala Lys Phe His Lys Gly Leu Phe Glu His Leu Val Glu Ser 
280 285 290 

etc gaa gga ctt cac gcg gtg cat ate gtg gga att tec ggc gat gee 
1027 

Leu Glu Gly Leu His Ala Val His He Val Gly He Ser Gly Asp Ala 
295 300- 305 

gca ggt caa gac gec ccg ttc ctg gat cga gtg ccc cgc ttg acc ttc 
1075 

Ala Gly Gin Asp Ala Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe 

310 315 320 325 

acc atg gaa ggc gtg ccc gca gat atg gtg tac cgc cga ttg gtg gac 
1123 

Thr Met Glu Gly Val Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp 

330 335 340 

aat cgt ttg ate act acc gtc age cct get gac ccg ctg etc gaa gca 
1171 

Asn Arg Leu He Thr Thr Val Ser Pro Ala Asp Pro Leu Leu Glu Ala 

345 350 355 

atg ggt gtg act gaa get ggc gga teg ate act ate gga eta age ccg 
1219 

Met Gly Val Thr Glu Ala Gly Gly Ser He Thr lie Tily Leu Ser Pro 
360 365 370 

ttt age acc tac tat gaa gtg gat cag ctg acc agg gtg ctg gca teg 
1267 

Phe Ser Thr Tyr Tyr Glu Val Asp Gin Leu Thr Arg Val Leu Ala Ser 
375 380 385 

ctt gee taaaccgcaa gcacgagctt gee 

1296 

Leu Ala 

390 



<210> 652 
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<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 652 

Val Gly Phe Asp Val Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly 
15 10 15 

Asp Gly Trp Thr Tyr Leu Asn Ser His Gin lie Pro Gin Val Pro Glu 

20 25 30 

Arg Val Ala Ser Gly Val Ala Ala Ala Phe Arg Thr His Ala Gin lie 
35 40 45 

Ser Glu Val Thr Ser Gin Pro lie Ala Val Asp Gin Leu Glu Ala Ala 
50 55 60 

Arg Glu Ala Val Ala Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val 
65 70 75 80 

Leu Gly Pro Thr Arg Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu 

85 90 95 

Gly Gly Phe Val Arg Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp 

100 105 110 

Ala Asp Trp Leu Thr Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser 
115 120 125 

Trp Ala Glu Pro Asp Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr 
130 135 140 

Glu Lys Leu Val Asp Gly Ser Thr Arg Leu Val Val Leu Ser Ala Ala 
145 150 155 160 

His Pro Leu Leu Gly Thr Val Ala Pro Val Gly Lys lie Val Asp Lys 

165 170 175 

Val Arg Ala Arg Ser Arg Ala Trp Val Leu Val Asp Ala Thr Thr Tyr 

180 185 190 

Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu Trp Glu Ala Asp lie Val 
195 200 205 

Met Leu Asp Leu Gly Glu Leu Gly Gly Pro Gin lie Ser Ala Leu lie 
210 215 220 

Phe Arg Asp Thr Ser Met Phe Pro Arg Leu Asp Arg Thr Val Pro Leu 
225 230 235 240 

Glu Leu Pro Ala Ser Ser Leu Pro His Gly Leu Leu Gly Gly Val Pro 

245 250 255 

Asn Leu Val Arg His Leu Gly Asn Leu Asp Glu Asn Ala Pro Ser Val 

260 265 270 

Val Glu Ala Met Gly Glu Met Ala Lys Phe His Lys Gly Leu Phe Glu 
275 280 285 

His Leu Val Glu Ser Leu Glu Gly Leu His Ala Val His lie Val Gly 
290 295 300 
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lie Ser Gly Asp 
305 

Pro Arg Leu Thr 



Arg Arg Leu Val 

340 

Pro Leu Leu Glu 
355 

lie Gly Leu Ser 
370 

Arg Val Leu Ala 
385 



Ala Ala Gly Gin 
310 

Phe Thr Met Glu 
325 

Asp Asn Arg Leu 



Ala Met Gly Val 

360 

Pro Phe Ser Thr 
375 

Ser Leu Ala 
390 



Asp Ala Pro Phe 
315 

Gly Val Pro Ala 
330 

lie Thr Thr Val 
345 

Thr Glu Ala Gly 



Tyr Tyr Glu Val 

380 



Leu Asp Arg Val 

320 

Asp Met Val Tyr 
335 

Ser Pro Ala Asp 
350 

Gly Ser He Thr 
365 

Asp Gin Leu Thr 



<210> 653 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (615) 
<223> FRXA00435 



<400> 653 

gtc gac gcc acc acc tac gca gcc tac cgc ccc ctg cgc eta gac gag 48 

Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu 

15 10 15 

tgg gaa gcc gat ate gtc atg ctt gat etc ggc gag ttg ggc ggc ccg 96 

Trp Glu Ala Asp He Val Met Leu Asp Leu Gly Glu Leu Gly Gly Pro 

20 25 30 

cag att teg gcg ttg att ttc cgt gat acc teg atg ttc ccg cgc ctg 144 

Gin He Ser Ala Leu He Phe Arg Asp Thr Ser Met Phe Pro Arg Leu 

35 40 45 

gat cgc acc gtt cca etc gaa ctg ccc gca age tec ctg ccg cat ggg 192 

Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser Ser Leu Pro His Gly 

50 55 60 

ctg etc ggc ggc gtg ccc aac ctg gtg egg cac ctg gga aac ctg gat 240 

Leu Leu Gly Gly Val Pro Asn Leu Val Arg His Leu Gly Asn Leu Asp 

70 75 80 



65 



gaa aac gcc ccg tec gtc gtt gag gcg atg ggg gag atg gcg aaa ttc 
Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly Glu Met Ala Lys Phe 

85 90 95 



288 



cac aag gga ctt ttt gag cat ctt gtg gaa teg etc gaa gga ctt cac 336 
His Lys Gly Leu Phe Glu His Leu Val Glu Ser Leu Glu Gly Leu His 

100 105 HO 

gcg gtg cat ate gtg gga att tec ggc gat gcc gca ggt caa gac gcc 384 
Ala Val His He Val Gly He Ser Gly Asp Ala Ala Gly Gin Asp Ala 
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115 120 125 

ccg ttc ctg gat cga gtg ccc cgc ttg acc ttc acc atg gaa ggc gtg 432 
Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe Thr Met Glu Gly Val 
130 135 140 

ccc gca gat atg gtg tac cgc cga ttg gtg gac aat cgt ttg ate act 480 
Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp Asn Arg Leu lie Thr 
145 150 155 160 

acc gtc age cct get gac ccg ctg etc gaa gca atg ggt gtg act gaa 528 
Thr Val Ser Pro Ala Asp Pro Leu Leu Glu Ala Met Gly Val Thr Glu 

165 170 175 

get ggc gga teg ate act ate gga eta age ccg ttt age acc tac tat 576 
Ala Gly Gly Ser lie Thr lie Gly Leu Ser Pro Phe Ser Thr Tyr Tyr 

180 185 190 

gaa gtg gat cag ctg acc agg gtg ctg gca teg ctt gee taaaccgcaa 625 
Glu Val Asp Gin Leu Thr Arg Val Leu Ala Ser Leu Ala 
195 200 205 

gcacgagctt gee 638 



<210> 654 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 654 

Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu 
15 10 15 

Trp Glu Ala Asp He Val Met Leu Asp Leu Gly Glu Leu Gly Gly Pro 

20 25 30 

Gin He Ser Ala Leu He Phe Arg Asp Thr Ser Met Phe Pro Arg Leu 
35 40 45 

Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser Ser Leu Pro His Gly 
50 55 60 

Leu Leu Gly Gly Val Pro Asn Leu Val Arg His Leu Gly Asn Leu Asp 
65 70 75 80 

Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly Glu "Met Ala Lys Phe 

85 90 95 

His Lys Gly Leu Phe Glu His Leu Val Glu Ser Leu Glu Gly Leu His 

100 105 110 

Ala Val His He Val Gly He Ser Gly Asp Ala Ala Gly Gin Asp Ala 
115 120 125 

Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe Thr Met Glu Gly Val 
130 135 140 

Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp Asn Arg Leu He Thr 
145 150 155 160 
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Thr Val Ser Pro 



Ala Gly Gly Ser 

180 

Glu Val Asp Gin 
195 



Ala Asp Pro Leu 
165 

lie Thr He Gly 



Leu Thr Arg Val 

200 



Leu Glu Ala Met 
170 

Leu Ser Pro Phe 
185 

Leu Ala Ser Leu 



Gly Val Thr Glu 
175 

Ser Thr Tyr Tyr 
190 

Ala 
205 



<210> 655 
<211> 535 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02801 

<400> 655 

cgacaggtga attcatgcac gtttgagtgt cccgtgtgtg gggtaatgtt gtccaagaga 60 

gtggaaggaa atgctgtggc ggttgaaagg agtgcctttc gtg ggt ttt gat gtg 115 

Val Gly Phe Asp Val 
1 5 

gcc agg gtt egg ggg ctt tat acc tct ttg ggc gat ggc tgg acg tac 163 
Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly Asp Gly Trp Thr Tyr 

10 15 20 

ctt aat tea cat caa att ccg cag gtt ccg gag egg gtg gcg teg gga 211 
Leu Asn Ser His Gin He Pro Gin Val Pro Glu Arg Val Ala Ser Gly 

25 30 35 

gtt gcg gcg get ttc cgc acg cat gcg cag att tct gag gtg acg teg 259 
Val Ala Ala Ala Phe Arg Thr His Ala Gin He Ser Glu Val Thr Ser 
40 45 50 

cag ccg att gcg gtg gat cag ttg gag get get cgc gag gca gtt gcg 307 
Gin Pro He Ala Val Asp Gin Leu Glu Ala Ala Arg Glu Ala Val Ala 
55 60 65 

teg ttg gcg ggt gtg gat ccg gac tgt gtt gtg ctg ggt ccc acg agg 355 
Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val Leu Gly Pro Thr Arg 
70 75 80 85 

cag ttt ttg get cat aca ttg gcg cgc ggt ttg ggt ggg ttt gta cgt 403 
Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu Gly Gly Phe Val Arg 

90 95 100 

cga aaa gcg ggc gtg gtg ttg teg cgc gcg gac gcg gac tgg ctg acc 451 
Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp Ala Asp Trp Leu Thr 

105 110 115 

gcg ccg ttc cgc tec etc gac ggc gtt ttt age tgg gcc gag ccc gat 499 
Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser Trp Ala Glu Pro Asp 
120 125 130 

ttg ggc acc ggc atg ctg ccg gat tgg cag tac cag 535 
Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr Gin 



925 



WO 01/00843 





PCT/IB00/00923 



135 



140 



145 



<210> 656 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 656 

Val Gly Phe Asp Val Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly 
15 10 15 

Asp Gly Trp Thr Tyr Leu Asn Ser His Gin lie Pro Gin Val Pro Glu 

20 25 30 

Arg Val Ala Ser Gly Val Ala Ala Ala Phe Arg Thr His Ala Gin lie 
35 40 45 

Ser Glu Val Thr Ser Gin Pro lie Ala Val Asp Gin Leu Glu Ala Ala 
50 55 60 

Arg Glu Ala Val Ala Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val 
65 70 75 80 

Leu Gly Pro Thr Arg Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu 

85 90 95 

Gly Gly Phe Val Arg Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp 

100 105 110 

Ala Asp Trp Leu Thr Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser 
115 120 125 

Trp Ala Glu Pro Asp Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr 
130 135 140 

Gin 
145 



<210> 657 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA02516 

<400> 657 

ttcattcacg ttttcgcgaa tggccagatt gtgaccaccg gtggcgctga gcttgctgac 60 

aagctcgagg ctgacggcta cgaccagttc atcaagtaac atg tec gat ttc etc 115 

Met Ser Asp Phe Leu 
1 5 

aat gca gat gga tec etc aat gtg gat aag gtg egg gaa gaa ttc cca 163 
Asn Ala Asp Gly Ser Leu Asn Val Asp Lys Val Arg Glu Glu Phe Pro 

10 15 20 
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ate ctg aag cgc act gtt agg gat ggg aaa ccg ctt get tac ctg gac 211 
lie Leu Lys Arg Thr Val Arg Asp Gly Lys Pro Leu Ala Tyr Leu Asp 

25 30 35 

tea ggt gcg aca teg cag cga ccc gag egg gtg tgg cgt gca gag gag 259 
Ser Gly Ala Thr Ser Gin Arg Pro Glu Arg Val Trp Arg Ala Glu Glu 
40 45 50 

cac ttt gtg ctg cac ace aac gee ccc gtg cac cgc ggt gec tac caa 307 
His Phe Val Leu His Thr Asn Ala Pro Val His Arg Gly Ala Tyr Gin 
55 60 65 

ctg get gag gaa gca acg gat get tat gaa ggt gee cgc gag aag ate 355 
Leu Ala Glu Glu Ala Thr Asp Ala Tyr Glu Gly Ala Arg Glu Lys lie 
70 75 80 85 

get gee ttt gtt ggt gee gag cag cat gaa att gcg ttc act aag aat 403 
Ala Ala Phe Val Gly Ala Glu Gin His Glu lie Ala Phe Thr Lys Asn 

90 95 100 

gca act gaa gca etc aat ctt gtt gcg tac ace ttg ggt gat gac cgt 451 
Ala Thr Glu Ala Leu Asn Leu Val Ala Tyr Thr Leu Gly Asp Asp Arg 

105 110 115 

tec ggt aag tat cgt gtc cag gee ggg gat ace gtg gtc ate acg gag 499 
Ser Gly Lys Tyr Arg Val Gin Ala Gly Asp Thr Val Val lie Thr Glu 
120 125 130 

eta gag cac cac gca aac ttg gtg cca tgg cag gag ctg tgc cgt cga 547 
Leu Glu His His Ala Asn Leu Val Pro Trp Gin Glu Leu Cys Arg Arg 
135 140 145 

acc ggt gcg aca ttg aag tgg tac aag gtg act gaa gat ggt cgc att 595 
Thr Gly Ala Thr Leu Lys Trp Tyr Lys Val Thr Glu Asp Gly Arg lie 
150 155 160 165 

gat etc gat tea etc gag ctt gat gaa act gtc aag gtc gtt gee ttc 643 
Asp Leu Asp Ser Leu Glu Leu Asp Glu Thr Val Lys Val Val Ala Phe 

170 175 180 

act cac cag tec aat gtg acc ggt get gtg get gat gtt cca gag ttg 691 
Thr His Gin Ser Asn Val Thr Gly Ala Val Ala Asp Val Pro Glu Leu 

185 190 195 

gtt cgt cgt gee aag get gtc ggc get etc acg gtg ctt gat gcg tgc 739 
Val Arg Arg Ala Lys Ala Val Gly Ala Leu Thr Val Leu Asp Ala Cys 
200 205 210 

cag tct gtt cct cat atg cca gtg aat ttc cac gag ctg gat gta gat 787 
Gin Ser Val Pro His Met Pro Val Asn Phe His Glu Leu Asp Val Asp 
215 220 225 

ttc tct gca ttc tct ggc cat aag atg ctg gga cct gca ggc gtg ggc 835 
Phe Ser Ala Phe Ser Gly His Lys Met Leu Gly Pro Ala Gly Val Gly 
230 235 240 245 

gtt gtg tat gca aag tec cca ate ttg gat gaa ctg cca cca ttt ttg 883 
Val Val Tyr Ala Lys Ser Pro lie Leu Asp Glu Leu Pro Pro Phe Leu 

250 255 260 

act ggt ggt tec atg att gaa gtt gtc acc atg gag ggt tec acc tac 931 
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Thr Gly Gly Ser Met lie Glu Val Val Thr Met Glu Gly Ser Thr Tyr 

265 270 275 

get gec gca cct caa cgt ttt gag gec ggc acg cag atg acc age cag 979 
Ala Ala Ala Pro Gin Arg Phe Glu Ala Gly Thr Gin Met Thr Ser Gin 
280 285 290 

gtt gtg ggc ttg ggt get gec gtg gac atg ctg aat gaa ate ggt atg 
1027 

Val Val Gly Leu Gly Ala Ala Val Asp Met Leu Asn Glu lie Gly Met 
295 300 305 

gaa gca ate gca gcg cat gag cac gca ttg act get tac gcg ttg gaa 
1075 

Glu Ala lie Ala Ala His Glu His Ala Leu Thr Ala Tyr Ala Leu Glu 
310 315 320 325 

aag etc acg gca att aag gga eta acc att get ggt cct ttg act gca 
1123 

Lys Leu Thr Ala lie Lys Gly Leu Thr lie Ala Gly Pro Leu Thr Ala 

330 335 340 

gag cag cgc ggc ggt gca ate age ttc ggt gtc gag ggc att cac cca 
1171 

Glu Gin Arg Gly Gly Ala He Ser Phe Gly Val Glu Gly He His Pro 

345 350 355 

cac gat eta ggc caa gtg ctt gac gat cag ggc gtg aat ate cgc gtc 
1219 

His Asp Leu Gly Gin Val Leu Asp Asp Gin Gly Val Asn He Arg Val 
360 365 370 

ggc cac cac tgc gcg tgg ccc gtg cac cgc age atg aac gta caa teg 
1267 

Gly His His Cys Ala Trp Pro Val His Arg Ser Met Asn Val Gin Ser 
375 380 385 

aca gca aga gca tct ttc tat etc tat aac acc ttc gaa gaa ate gac 
1315 

Thr Ala Arg Ala Ser Phe Tyr Leu Tyr Asn Thr Phe Glu Glu He Asp 
390 395 400 405 

cgc etc gcg gca gcg ate gag aag gec aag caa ttc ttt gga gtt gag 
1363 

Arg Leu Ala Ala Ala He Glu Lys Ala Lys Gin Phe Phe Gly Val Glu 

410 415 420 

taatgaacct tgagcagatg tac 
1386 



<210> 658 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 658 

Met Ser Asp Phe Leu Asn Ala Asp Gly Ser Leu Asn Val Asp Lys Val 
15 10 15 

Arg Glu Glu Phe Pro lie Leu Lys Arg Thr Val Arg Asp Gly Lys Pro 
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20 

Leu Ala Tyr Leu 
35 

Trp Arg Ala Glu 
50 

Arg Gly Ala Tyr 
65 

Ala Arg Glu Lys 



Ala Phe Thr Lys 

100 



Leu Gly Asp Asp 
115 

Val Val lie Thr 
130 

Glu Leu Cys Arg 
145 

Glu Asp Gly Arg 



Lys Val Val Ala 

180 

Asp Val Pro Glu 
195 

Val Leu Asp Ala 
210 

Glu Leu Asp Val 
225 

Pro Ala Gly Val 



Leu Pro Pro Phe 

260 

Glu Gly Ser Thr 
275 

Gin Met Thr Ser 
290 

Asn Glu lie Gly 
305 

Ala Tyr Ala Leu 



Gly Pro Leu Thr 

340 




25 

Asp Ser Gly Ala Thr 

40 

Glu His Phe Val Leu 
55 

Gin Leu Ala Glu Glu 
70 

lie Ala Ala Phe Val 
85 

Asn Ala Thr Glu Ala 

105 



Arg Ser Gly Lys Tyr 

120 

Glu Leu Glu His His 
135 

Arg Thr Gly Ala Thr 
150 

lie Asp Leu Asp Ser 
165 

Phe Thr His Gin Ser 

185 

Leu Val Arg Arg Ala 

200 

Cys Gin Ser Val Pro 
215 

Asp Phe Ser Ala Phe 
230 

Gly Val Val Tyr Ala 
245 

Leu Thr Gly Gly Ser 

265 

Tyr Ala Ala Ala Pro 

280 

Gin Val Val Gly Leu 
295 

Met Glu Ala lie Ala 
310 

Glu Lys Leu Thr Ala 
325 

Ala Glu Gin Arg Gly 

345 




Ser Gin Arg Pro 

45 

His Thr Asn Ala 
60 

Ala Thr Asp Ala 
75 

Gly Ala Glu Gin 
90 

Leu Asn Leu Val 



Arg Val Gin Ala 

125 

Ala Asn Leu Val 
140 

Leu Lys Trp Tyr 
155 

Leu Glu Leu Asp 
170 

Asn Val Thr Gly 



Lys Ala Val Gly 

205 

His Met Pro Val 
220 

Ser Gly His Lys 
235 

Lys Ser Pro lie 
250 

Met lie Glu Val 



Gin Arg Phe Glu 

285 

Gly Ala Ala Val 
300 

Ala His Glu His 
315 

lie Lys Gly Leu 
330 

Gly Ala lie Ser 
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30 

Glu Arg Val 



Pro Val His 



Tyr Glu Gly 
80 

His Glu lie 
95 

Ala Tyr Thr 
110 

Gly Asp Thr 



Pro Trp Gin 



Lys Val Thr 
160 

Glu Thr Val 
175 

Ala Val Ala 
190 

Ala Leu Thr 



Asn Phe His 



Met Leu Gly 
240 

Leu Asp Glu 
255 

Val Thr Met 
270 

Ala Gly Thr 



Asp Met Leu 



Ala Leu Thr 
320 

Thr He Ala 
335 

Phe Gly Val 
350 
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Glu Gly lie His Pro His Asp Leu Gly Gin Val Leu Asp Asp Gin Gly 
355 360 365 

Val Asn lie Arg Val Gly His His Cys Ala Trp Pro Val His Arg Ser 
370 375 380 

Met Asn Val Gin Ser Thr Ala Arg Ala Ser Phe Tyr Leu Tyr Asn Thr 
385 390 395 400 

Phe Glu Glu He Asp Arg Leu Ala Ala Ala He Glu Lys Ala Lys Gin 

405 410 415 

Phe Phe Gly Val Glu 

420 



<210> 659 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXA02517 

<400> 659 

cgacagcaag agcatctttc tatctctata acaccttcga agaaatcgac cgcctcgcgg 60 

cagcgatcga gaaggccaag caattctttg gagttgagta atg aac ctt gag cag 115 

Met Asn Leu Glu Gin 
1 5 

atg tac cag gag gtg ate ctg gac cac tac aaa aac cca cag cac aag 163 
Met Tyr Gin Glu Val He Leu Asp His Tyr Lys Asn Pro Gin His Lys 

10 15 20 

ggc ctt egg gat cct ttc gat get gag gtt cac cac gtc aac cct tct 211 
Gly Leu Arg Asp Pro Phe Asp Ala Glu Val His His Val Asn Pro Ser 

25 30 35 

tgt ggc gac gaa ttg act ctg cgc gtg aag ctg tct gag gac ggc tec 259 
Cys Gly Asp Glu Leu Thr Leu Arg Val Lys Leu Ser Glu Asp Gly Ser 
40 45 50 

ace gtg gag gac gtc tec tac gaa gca gtt ggt tgc tea ate age cag 307 
Thr Val Glu Asp Val Ser Tyr Glu Ala Val Gly Cys Ser He Ser Gin 
55 60 65 

gee tec acg tec gtt atg gee gag gag ate gtg ggc caa ccc gtc gac 355 
Ala Ser Thr Ser Val Met Ala Glu Glu He Val Gly Gin Pro Val Asp 
70 75 80 85 

aag gcg ctg gaa aag etc aca gaa ttt gag aag atg ate gtt tec cgc 403 
Lys Ala Leu Glu Lys Leu Thr Glu Phe Glu Lys Met He Val Ser Arg 

90 95 100 

ggt cag ttt gtt ggc gat gaa gat etc ate gga gat ggc gtt get ttc 451 
Gly Gin Phe Val Gly Asp Glu Asp Leu He Gly Asp Gly Val Ala Phe 

105 110 115 
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tec gga gtc gec aag tac ccg gca cgc gtg aag tgc gcg ctg ctt ggg 499 
Ser Gly Val Ala Lys Tyr Pro Ala Arg Val Lys Cys Ala Leu Leu Gly 
120 125 130 

tgg aag get ttc cag gcg gca acc get gac get gtt gcg cac gca cat 547 
Trp Lys Ala Phe Gin Ala Ala Thr Ala Asp Ala Val Ala His Ala His 
135 140 145 

tagcccgctg tattaattgg agg 570 



<210> 660 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 660 

Met Asn Leu Glu Gin Met Tyr Gin Glu Val lie Leu Asp His Tyr Lys 
15 10 15 

Asn Pro Gin His Lys Gly Leu Arg Asp Pro Phe Asp Ala Glu Val His 

20 25 30 

His Val Asn Pro Ser Cys Gly Asp Glu Leu Thr Leu Arg Val Lys Leu 
35 40 45 

Ser Glu Asp Gly Ser Thr Val Glu Asp Val Ser Tyr Glu Ala Val Gly 
50 55 60 

Cys Ser lie Ser Gin Ala Ser Thr Ser Val Met Ala Glu Glu lie Val 
65 70 75 80 

Gly Gin Pro Val Asp Lys Ala Leu Glu Lys Leu Thr Glu Phe Glu Lys 

85 90 95 

Met lie Val Ser Arg Gly Gin Phe Val Gly Asp Glu Asp Leu lie Gly 

100 105 110 

Asp Gly Val Ala Phe Ser Gly Val Ala Lys Tyr Pro Ala Arg Val Lys 
115 120 125 

Cys Ala Leu Leu Gly Trp Lys Ala Phe Gin Ala Ala Thr Ala Asp Ala 
130 135 140 

Val Ala His Ala His 
145 



<210> 661 
<211> 1167 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1144) 
<223> RXA01747 

<400> 661 

egaagtagag ccgattgcag aatcggcgga atgagacgtc gaaaagcgtt taagctttcc 60 
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ctaaaaatat cactaactcg aaagatgtaa ggttgcattt gtg act ate gca cct 115 

Val Thr He Ala Pro 
1 5 

gaa gga cga cga ctg eta cgc gtc gaa get cga aac tea gaa ace ccg 163 
Glu Gly Arg Arg Leu Leu Arg Val Glu Ala Arg Asn Ser Glu Thr Pro 

10 15 20 

att gag acg aag cct cga tgg att aga aac cag gtc aaa aac gga cct 211 
He Glu Thr Lys Pro Arg Trp He Arg Asn Gin Val Lys Asn Gly Pro 

25 30 35 



gag tat cag gat atg aag gaa cgt gtc get ggc gca tea eta cac act 
Glu Tyr Gin Asp Met Lys Glu Arg Val Ala Gly Ala Ser Leu His Thr 

45 50 



40 



gtg tgt cag gag get ggc tgt cct aat ate cat gag tgt tgg gaa tec 
Val Cys Gin Glu Ala Gly Cys Pro Asn He His Glu Cys Trp Glu Ser 
55 60 65 



gat ttc tgc atg ate aac teg get cgc cct gag cca etc gac cgc ggt 
Asp Phe Cys Met He Asn Ser Ala Arg Pro Glu Pro Leu Asp Arg Gly 

90 95 100 



tec acc ate ace ggt gtt ace cgt gat gat ctg gat gat gaa ggc gca 
Ser Thr He Thr Gly Val Thr Arg Asp Asp Leu Asp Asp Glu Gly Ala 
120 125 130 



acc ggt gtg gaa aac ctg gtg cct gat ttc tec ggc aag aag gat ctg 
Thr Gly Val Glu Asn Leu Val Pro Asp Phe Ser Gly Lys Lys Asp Leu 
150 155 160 165 

ctg cag gaa gtt ttt gaa tec cgc cca gag gtt ttc get cac aac gtg 
Leu Gin Glu Val Phe Glu Ser Arg Pro Glu Val Phe "Ala His Asn Val 

170 175 180 



259 



307 



cgt gag gca acc ttc etc att ggt ggc gee aac tgc tct cgc cgc tgt 355 
Arg Glu Ala Thr Phe Leu He Gly Gly Ala Asn Cys Ser Arg Arg Cys 
70 75 80 85 



403 



gag cca ctg cgt gtc get gag tct gtt cgt gag atg cag ctg aat tac 451 
Glu Pro Leu Arg Val Ala Glu Ser Val Arg Glu Met Gin Leu Asn Tyr 

105 HO 115 



499 



tgg ctg tac tea gaa gtg gtt cgt aag ate cac gag ctg aac cca cac 547 
Trp Leu Tyr Ser Glu Val Val Arg Lys He His Glu Leu Asn Pro His 
135 140 145 



595 



643 



gaa act gtg cca cgt att ttc aag cgc att cgc cca gca ttc cgc tac 691 
Glu Thr Val Pro Arg He Phe Lys Arg He Arg Pro Ala Phe Arg Tyr 

185 190 195 

gag cgt tea ctt gat gtg ate cgt cag get cgc gat ttc ggt ctg gtg 739 
Glu Arg Ser Leu Asp Val He Arg Gin Ala Arg Asp Phe Gly Leu Val 
200 205 210 

acc aag tec aac ctg att ttg ggc atg ggt gaa acc aag gaa gaa ate 787 
Thr Lys Ser Asn Leu He Leu Gly Met Gly Glu Thr Lys Glu Glu He 
215 220 225 
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acc gag gcg ctg cag gat ctg cac gac get ggc tgt gac ate ate ace 
Thr Glu Ala Leu Gin Asp Leu His Asp Ala Gly Cys Asp He He Thr 
230 235 240 245 

ate acc cag tac ctg cgt cct ggt cct ttg ttc cac ccc ate gag cgt 
He Thr Gin Tyr Leu Arg Pro Gly Pro Leu Phe His Pro He Glu Arg 

250 255 260 

tgg gtg aag cct gag gag ttc etc gag cac get gat get gca aag gaa 
Trp Val Lys Pro Glu Glu Phe Leu Glu His Ala Asp Ala Ala Lys Glu 

265 270 275 

atg ggc ttc get get gtt atg tec ggc cca ttg gtt cgt tec tct tac 
Met Gly Phe Ala Ala Val Met Ser Gly Pro Leu Val Arg Ser Ser Tyr 
280 285 290 

cgt gca ggc cgt ctg tac gcg cag gec atg gag ttc cgt ggc gag gaa 
1027 

Arg Ala Gly Arg Leu Tyr Ala Gin Ala Met Glu Phe Arg Gly Glu Glu 
295 300 305 

ate cca gca cac etc gcg cac ctg aag gat act tec gga gga tec acc 
1075 

He Pro Ala His Leu Ala His Leu Lys Asp Thr Ser Gly Gly Ser Thr 
310 315 320 325 

gee cag gaa gca tct aca ctt ctg gag cgt tac ggt get tec gaa gac 
1123 

Ala Gin Glu Ala Ser Thr Leu Leu Glu Arg Tyr Gly Ala Ser Glu Asp 

330 335 340 

acc cca gtg gtg tec ttc aac taagcccgaa gttttttaac cgc 
1167 

Thr Pro Val Val Ser Phe Asn 

345 



835 



883 



931 



979 



<210> 662 
<211> 348 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 662 

Val Thr He Ala Pro Glu Gly Arg Arg Leu Leu Arg Val Glu Ala Arg 
15 10 15 

Asn Ser Glu Thr Pro He Glu Thr Lys Pro Arg Trp "Tie Arg Asn Gin 

20 25 30 

Val Lys Asn Gly Pro Glu Tyr Gin Asp Met Lys Glu Arg Val Ala Gly 
35 40 45 

Ala Ser Leu His Thr Val Cys Gin Glu Ala Gly Cys Pro Asn He His 
50 55 60 

Glu Cys Trp Glu Ser Arg Glu Ala Thr Phe Leu He Gly Gly Ala Asn 
65 70 75 80 

Cys Ser Arg Arg Cys Asp Phe Cys Met He Asn Ser Ala Arg Pro Glu 

85 90 95 



933 





WO 01/00843 W PCT/IBOO/00923 



Pro Leu Asp Arg Gly Glu Pro Leu Arg Val Ala Glu Ser Val Arg Glu 

100 105 HO 

Met Gin Leu Asn Tyr Ser Thr lie Thr Gly Val Thr Arg Asp Asp Leu 
115 120 125 

Asp Asp Glu Gly Ala Trp Leu Tyr Ser Glu Val Val Arg Lys lie His 
130 135 140 

Glu Leu Asn Pro His Thr Gly Val Glu Asn Leu val Pro Asp Phe Ser 
145 150 155 160 

Gly Lys Lys Asp Leu Leu Gin Glu Val Phe Glu Ser Arg Pro Glu Val 

165 170 175 

Phe Ala His Asn Val Glu Thr Val Pro Arg lie Phe Lys Arg lie Arg 

180 185 190 

Pro Ala Phe Arg Tyr Glu Arg Ser Leu Asp Val lie Arg Gin Ala Arg 
195 200 205 

Asp Phe Gly Leu Val Thr Lys Ser Asn Leu lie Leu Gly Met Gly Glu 
210 215 220 

Thr Lys Glu Glu lie Thr Glu Ala Leu Gin Asp Leu His Asp Ala Gly 
225 230 235 240 

Cys Asp lie lie Thr lie Thr Gin Tyr Leu Arg Pro Gly Pro Leu Phe 

245 250 255 

His Pro lie Glu Arg Trp Val Lys Pro Glu Glu Phe Leu Glu His Ala 

260 265 270 

Asp Ala Ala Lys Glu Met Gly Phe Ala Ala Val Met Ser Gly Pro Leu 
275 280 285 

Val Arg Ser Ser Tyr Arg Ala Gly Arg Leu Tyr Ala Gin Ala Met Glu 
290 295 300 

Phe Arg Gly Glu Glu lie Pro Ala His Leu Ala His Leu Lys Asp Thr 
305 310 315 320 

Ser Gly Gly Ser Thr Ala Gin Glu Ala Ser Thr Leu Leu Glu Arg Tyr 

325 330 335 

Gly Ala Ser Glu Asp Thr Pro Val Val Ser Phe Asn 

340 345 



<210> 663 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (853) 

<223> RXA01746 

<400> 663 

aaaccgccac tcccctttca ctggggagtg gcggttttgt cgtttcatgc atgcagtgtg 60 
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tgacttatca accttgttag ggctagggtg gatatctatc atg act gca cca aga 115 

Met Thr Ala Pro Arg 



1 5 



gat cct ttt ttc ccc gca gat ctt tct ate cgc gcg tct gca gag ccc 
Asp Pro Phe Phe Pro Ala Asp Leu Ser lie Arg Ala Ser Ala Glu Pro 

10 15 20 



cag ctg ctt att ttg gag cac ccg teg gtg tat acc gca ggt aag cgc 
Gin Leu Leu lie Leu Glu His Pro Ser Val Tyr Thr Ala Gly Lys Arg 
55 60 65 



163 



att gaa att cag egg ttg ggt ttg ate gat tat caa gag gec tgg gat 211 
He Glu He Gin Arg Leu Gly Leu He Asp Tyr Gin Glu Ala Trp Asp 

25 30 35 

tat caa gca gag ctt get acc cgt agg get aat gat gaa ate cct gat 259 
Tyr Gin Ala Glu Leu Ala Thr Arg Arg Ala Asn Asp Glu He Pro Asp 
40 45 50 



307 



acc cag ccg gaa gat ctt ccc acc aac gga ctg ccg gtg ate aat get 355 

Thr Gin Pro Glu Asp Leu Pro Thr Asn Gly Leu Pro Val He Asn Ala 
70 75 80 85 

gat cgt ggt ggt cgc ate acg tgg cat ggt cct ggc caa ttg gtg ate 403 

Asp Arg Gly Gly Arg He Thr Trp His Gly Pro Gly Gin Leu Val He 

90 95 100 

tat ccg ate ate aaa tta gee gat ccg ate gat gtg gtt gat tac gta 451 

Tyr Pro He He Lys Leu Ala Asp Pro He Asp Val Val Asp Tyr Val 

105 HO 115 

aga cgc etc gag gaa gcg etc ate caa gtt gtc ggc gat atg ggt gtt 499 

Arg Arg Leu Glu Glu Ala Leu He Gin Val Val Gly Asp Met Gly Val 
120 125 130 

gec ggc get ggg cgc att gat ggg cgt teg ggt gtg tgg gtg cca get 547 

Ala Gly Ala Gly Arg He Asp Gly Arg Ser Gly Val Trp Val Pro Ala 
135 140 145 

cat gat ggt tgg gtg gac age aag gtt gcg gee ate ggc att cga ata 595 

His Asp Gly Trp Val Asp Ser Lys Val Ala Ala He Gly He Arg He 
150 155 160 165 

act cgt ggt gtt gca atg cac ggt gtg gee ate aac tgc aac aac acg 643 

Thr Arg Gly Val Ala Met His Gly Val Ala He Asn "Cys Asn Asn Thr 

170 175 180 

ttg gat ttc tat gag cac ate att ccg tgt ggc att get gat gca ggc 691 

Leu Asp Phe Tyr Glu His He He Pro Cys Gly He Ala Asp Ala Gly 

185 190 195 

ttg age aca etc teg agg gaa ctg aaa agg gac gtt tea gtt gag gaa 739 

Leu Ser Thr Leu Ser Arg Glu Leu Lys Arg Asp Val Ser Val Glu Glu 
200 205 210 

tta gtc gag cca teg ate cgc gca ttg gat gat get ttg get ggt egg 787 

Leu Val Glu Pro Ser He Arg Ala Leu Asp Asp Ala Leu Ala Gly Arg 
215 220 225 
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ctg gtt gtt tct gat cat tct ttc ggc age gcg ccc gac cca act aag 835 
Leu Val Val Ser Asp His Ser Phe Gly Ser Ala Pro Asp Pro Thr Lys 
230 235 240 245 

aat etc cct aaa egg ggg tagtacgagg aattttgtcg gtg 876 
Asn Leu Pro Lys Arg Gly 

250 



<210> 664 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 664 

Met Thr Ala Pro Arg Asp Pro Phe Phe Pro Ala Asp Leu Ser lie Arg 
15 10 15 

Ala Ser Ala Glu Pro lie Glu lie Gin Arg Leu Gly Leu lie Asp Tyr 

20 25 30 

Gin Glu Ala Trp Asp Tyr Gin Ala Glu Leu Ala Thr Arg Arg Ala Asn 
35 40 45 

Asp Glu lie Pro Asp Gin Leu Leu lie Leu Glu His Pro Ser Val Tyr 
50 55 60 

Thr Ala Gly Lys Arg Thr Gin Pro Glu Asp Leu Pro Thr Asn Gly Leu 
65 70 75 80 

Pro Val lie Asn Ala Asp Arg Gly Gly Arg lie Thr Trp His Gly Pro 

85 90 95 

Gly Gin Leu Val lie Tyr Pro lie lie Lys Leu Ala Asp Pro lie Asp 

100 105 110 

Val Val Asp Tyr Val Arg Arg Leu Glu Glu Ala Leu lie Gin Val Val 
115 120 125 

Gly Asp Met Gly Val Ala Gly Ala Gly Arg lie Asp Gly Arg Ser Gly 
130 135 140 

Val Trp Val Pro Ala His Asp Gly Trp Val Asp Ser Lys Val Ala Ala 
145 150 155 160 

lie Gly lie Arg lie Thr Arg Gly Val Ala Met His Gly Val Ala lie 

165 170 175 

Asn Cys Asn Asn Thr Leu Asp Phe Tyr Glu His lie lie Pro Cys Gly 

180 185 190 

lie Ala Asp Ala Gly Leu Ser Thr Leu Ser Arg Glu Leu Lys Arg Asp 
195 200 205 

Val Ser Val Glu Glu Leu Val Glu Pro Ser lie Arg Ala Leu Asp Asp 
210 215 220 

Ala Leu Ala Gly Arg Leu Val Val Ser Asp His Ser Phe Gly Ser Ala 
225 230 235 240 

Pro Asp Pro Thr Lys Asn Leu Pro Lys Arg Gly 
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245 250 



<210> 665 
<211> 1179 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1156) 
<223> RXA02106 

<400> 665 

ggtcgccgct tttcgacgcc cgcctgcggc gggatgactg tgatggaggg gcgcgtcgac 60 

aagcaaaatc tctttagcaa attcggttac tgtggggcgc atg aat aac cat ttt 115 

Met Asn Asn His Phe 

1 5 

gag etc aaa gta cct ggt gga aag ctt gtc gtc gtt gat gtg acc acc 163 

Glu Leu Lys Val Pro Gly Gly Lys Leu Val Val Val Asp Val Thr Thr 

10 15 20 

gat ctg gat tec att get gac gtg aag att tec ggc gat ttc ttc etc 211 
Asp Leu Asp Ser lie Ala Asp Val Lys lie Ser Gly Asp Phe Phe Leu 

25 30 35 

gaa ccc gat gag gca ttc ttc gec ctt ggc egg gcg ctg cag ggg gcg 259 
Glu Pro Asp Glu Ala Phe Phe Ala Leu Gly Arg Ala Leu Gin Gly Ala 
40 45 50 

teg gtg ggt gat aac act gat cgt ttg cag gca aag ttg gat gpa gcg 307 
Ser Val Gly Asp Asn Thr Asp Arg Leu Gin Ala Lys Leu Asp Ala Ala 
55 60 65 

ttg gcg gaa tat gat gac gtt gag eta cac ggc ttt age act gcg gat 355 
Leu Ala Glu Tyr Asp Asp Val Glu Leu His Gly Phe Ser Thr Ala Asp 
70 75 80 85 

att get tta get gtg cgt egg gca gtc acc ggc gcg caa gat ttc acc 403 
lie Ala Leu Ala Val Arg Arg Ala Val Thr Gly Ala Gin Asp Phe Thr 

90 95 100 

gat tat gaa tgg gaa ate ctg cac cca ggg gtg ctt cct acc cca ctt 451 
Asp Tyr Glu Trp Glu lie Leu His Pro Gly Val Leu Pro Thr Pro Leu 

105 110 - 115 

aac gtt gcg ttg gat gag etc ctt ttg gac caa gtt gee agt ggt cag 499 
Asn Val Ala Leu Asp Glu Leu Leu Leu Asp Gin Val Ala Ser Gly Gin 
120 125 130 

cgt ggc ccg acg atg cgc att tgg gat tgg gat gat cgc gee aca gtg 547 
Arg Gly Pro Thr Met Arg lie Trp Asp Trp Asp Asp Arg Ala Thr Val 
135 140 145 

ate ggt agt ttc cag tea tat gtc aat gaa ate aac caa gaa ggc gtt 595 
lie Gly Ser Phe Gin Ser Tyr Val Asn Glu lie Asn Gin Glu Gly Val 
150 155 160 165 

aat gaa cat ggt gtg acc gtg gta cga cgc atg tct ggt ggc ggt gca 643 
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Asn Glu His Gly Val Thr Val Val Arg Arg Met Ser Gly Gly Gly Ala 

170 175 180 

atg ttt atg gag ggc ggc aac tgc ate acc tat tec ctg tat gca ccg 691 

Met Phe Met Glu Gly Gly Asn Cys He Thr Tyr Ser Leu Tyr Ala Pro 

185 190 195 



gaa tct etc gtt get ggt ttg age tat gag cag tec tat gaa tat ttg 
Glu Ser Leu Val Ala Gly Leu Ser Tyr Glu Gin Ser Tyr Glu Tyr Leu 
200 205 210 

gat cgt tgg gtg att get gcg ctg aag aca cac gat gtt gac get tgg 
Asp Arg Trp Val He Ala Ala Leu Lys Thr His Asp Val Asp Ala Trp 
215 220 225 



get gca cag aaa cgt cgc agt ggc gca gtc etc cac cac gtg acc atg 
Ala Ala Gin Lys Arg Arg Ser Gly Ala Val Leu His His Val Thr Met 

250 255 260 



739 



787 



tac gtg cct ate aat gac ate acc tec acc ggc gga aaa ate ggt ggc 835 
Tyr Val Pro He Asn Asp He Thr Ser Thr Gly Gly Lys He Gly Gly 
230 235 240 245 



883 



tec tat gac ate gat gcg gac atg atg acc cag gtg ttg cgc att gga 931 
Ser Tyr Asp He Asp Ala Asp Met Met Thr Gin Val Leu Arg He Gly 

265 270 275 

aag gtg aag att tec gac aag ggt ctt cgc age gca aag aag cgc gtt 979 
Lys Val Lys He Ser Asp Lys Gly Leu Arg Ser Ala Lys Lys Arg Val 
280 285 290 

gat cct ctg cgc cgc caa aca ggt gca tea cgt gag caa ate ate gac 
1027 

Asp Pro Leu Arg Arg Gin Thr Gly Ala Ser Arg Glu Gin He He Asp 
295 300 305 

acc eta aag tec aca ttc agt get agg tac ggc gcg caa gaa gta gag 
1075 

Thr Leu Lys Ser Thr Phe Ser Ala Arg Tyr Gly Ala Gin Glu Val Glu 
310 315 320 325 

etc age gat gaa gat ttc gcg gca ggc cac gac eta gta aaa acc aaa 
1123 

Leu Ser Asp Glu Asp Phe Ala Ala Gly His Asp Leu Val Lys Thr Lys 

330 335 340 

tac gee acc gag gag tgg act aag cga gtt caa tagtrttctat ggatctgeae 
1176 

Tyr Ala Thr Glu Glu Trp Thr Lys Arg Val Gin 

345 350 

aag 
1179 



<210> 666 
<211> 352 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 666 
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Met Asn Asn His Phe Glu Leu Lys Val Pro Gly Gly Lys Leu Val Val 
1 5 10 15 

Val Asp Val Thr Thr Asp Leu Asp Ser He Ala Asp Val Lys He Ser 

20 25 30 

Gly Asp Phe Phe Leu Glu Pro Asp Glu Ala Phe Phe Ala Leu Gly Arg 
35 40 45 

Ala Leu Gin Gly Ala Ser Val Gly Asp Asn Thr Asp Arg Leu Gin Ala 
50 55 60 

Lys Leu Asp Ala Ala Leu Ala Glu Tyr Asp Asp Val Glu Leu His Gly 
65 70 75 80 

Phe Ser Thr Ala Asp He Ala Leu Ala Val Arg Arg Ala Val Thr Gly 

85 90 95 

Ala Gin Asp Phe Thr Asp Tyr Glu Trp Glu He Leu His Pro Gly Val 

100 105 HO 

Leu Pro Thr Pro Leu Asn Val Ala Leu Asp Glu Leu Leu Leu Asp Gin 
115 120 125 

Val Ala Ser Gly Gin Arg Gly Pro Thr Met Arg He Trp Asp Trp Asp 
130 135 140 

Asp Arg Ala Thr Val He Gly Ser Phe Gin Ser Tyr Val Asn Glu He 
145 150 155 160 

Asn Gin Glu Gly Val Asn Glu His Gly Val Thr Val Val Arg Arg Met 

165 170 175 

Ser Gly Gly Gly Ala Met Phe Met Glu Gly Gly Asn Cys He Thr Tyr 

180 185 190 

Ser Leu Tyr Ala Pro Glu Ser Leu Val Ala Gly Leu Ser Tyr Glu Gin 
195 200 205 

Ser Tyr Glu Tyr Leu Asp Arg Trp Val He Ala Ala Leu Lys Thr His 
210 215 220 

Asp Val Asp Ala Trp Tyr Val Pro He Asn Asp He Thr Ser Thr Gly 
225 230 235 240 

Gly Lys He Gly Gly Ala Ala Gin Lys Arg Arg Ser Gly Ala Val Leu 

245 250 ~" 255 

His His Val Thr Met Ser Tyr Asp He Asp Ala Asp Met Met Thr Gin 

260 265 270 

Val Leu Arg He Gly Lys Val Lys He Ser Asp Lys Gly Leu Arg Ser 
275 280 285 

Ala Lys Lys Arg Val Asp Pro Leu Arg Arg Gin Thr Gly Ala Ser Arg 
290 295 300 

Glu Gin He He Asp Thr Leu Lys Ser Thr Phe Ser Ala Arg Tyr Gly 
305 310 315 320 

Ala Gin Glu Val Glu Leu Ser Asp Glu Asp Phe Ala Ala Gly His Asp 
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325 



330 



335 



Leu Val Lys Thr Lys Tyr Ala Thr Glu Glu Trp Thr Lys Arg Val Gin 

340 345 350 



<210> 667 
<211> 403 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (403) 

<223> RXS01183 

<400> 667 

cttgatatga cccgaacacc acacatcaca aattgaatcg gtatcctttg gggtattagt 60 

ttccgtttta acgacacgac ttgcgaggag tcttaaaata atg gcg ttc tec gta 115 

Met Ala Phe Ser Val 

1 5 

gag atg ccc gag ctg ggc gaa tea gta acc gaa ggc acg ate acc cag 163 

Glu Met Pro Glu Leu Gly Glu Ser Val Thr Glu Gly Thr He Thr Gin 

10 15 20 

tgg ttg aag tct gtt ggt gac act gtt gag gta gat gag ccg ttg etc 211 
Trp Leu Lys Ser Val Gly Asp Thr Val Glu Val Asp Glu Pro Leu Leu 

25 30 35 

gag gtc tea act gac aag gtc gac acc gag att ccc tct cct gtc gee 259 
Glu Val Ser Thr Asp Lys Val Asp Thr Glu He Pro Ser Pro Val Ala 
40 45 50 

ggt gtc ate eta gag att aag get gaa gag gat gac acc gtc gac gtc 307 
Gly Val He Leu Glu He Lys Ala Glu Glu Asp Asp Thr Val Asp Val 
55 60 65 

ggc ggt gtc att gca ata ate ggc gat get gat gag act cct gee aac 355 
Gly Gly Val He Ala He He Gly Asp Ala Asp Glu Thr Pro Ala Asn 
70 75 80 85 

gaa get cct gee gac gag gca cca get cct gee gaa gag gaa gaa cca 403 
Glu Ala Pro Ala Asp Glu Ala Pro Ala Pro Ala Glu Glu Glu Glu Pro 

90 95 100 



<210> 668 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 



o 



<400> 668 

Met Ala Phe Ser Val Glu Met Pro Glu Leu Gly Glu Ser Val Thr Glu 
15 10 15 

Gly Thr He Thr Gin Trp Leu Lys Ser Val Gly Asp Thr Val Glu Val 



940 



WO 01/00843 



PCT/IB00/00923 



20 25 30 

Asp Glu Pro Leu Leu Glu Val Ser Thr Asp Lys Val Asp Thr Glu lie 
35 40 45 

Pro Ser Pro Val Ala Gly Val lie Leu Glu He Lys Ala Glu Glu Asp 
50 55 60 

4 

Asp Thr Val Asp Val Gly Gly Val He Ala He He Gly Asp Ala Asp 
65 70 75 80 

Glu Thr Pro Ala Asn Glu Ala Pro Ala Asp Glu Ala Pro Ala Pro Ala 

85 90 95 

Glu Glu Glu Glu Pro 

100 



<210> 669 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXS01260 

<400> 669 

ctaaacgtgg gctgcattcc ttccaaagtc tctgatcaaa aacgctgaag ttgcccatac 



gag gat get cac aag cgt tec cgt ggc gtt tec gac aag ate gtt gga 
Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser Asp Lys He Val Gly 

10 15 20 



60 



ctttacccat gagaagaaga ccttcggcat caatggcgaa gtg acc ttc aac tat 115 

Val Thr Phe Asn Tyr 
1 5 



163 



ggc gtt cat tac ttg atg aag aag aac aag ate ate gaa att cat ggt 211 
Gly Val His Tyr Leu Met Lys Lys Asn Lys He He Glu He His Gly 

25 30 35 

ctt gga aac ttc aag gat get aag act ctt gag gtc acc gac ggt aag 259 
Leu Gly Asn Phe Lys Asp Ala Lys Thr Leu Glu Val Thr Asp Gly Lys 
40 45 50 

gat get ggc aag acc ate acc ttt gat gac tgc ate ate gca acc ggt 3 07 
Asp Ala Gly Lys Thr He Thr Phe Asp Asp Cys He He Ala Thr Gly 
55 60 65 

teg gta gtc aac acc etc cgt ggc gtt gac ttc tea gag aac gtt gtg 355 
Ser Val Val Asn Thr Leu Arg Gly Val Asp Phe Ser Glu Asn Val Val 
70 75 80 85 

tct ttt gaa gag cag att ctt aac cct gtt gcg cca aag aag atg gtc 403 
Ser Phe Glu Glu Gin He Leu Asn Pro Val Ala Pro Lys Lys Met Val 

90 95 100 

att gtt ggt gca ggc gca att gga atg gaa ttc gee tac gtt ctt ggt 451 
He Val Gly Ala Gly Ala He Gly Met Glu Phe Ala Tyr Val Leu Gly 
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aac tac 
Asn Tyr 



cca aat 
Pro Asn 
135 

aag atg 
Lys Met 
150 

gac aac 
Asp Asn 



aag aca 
Lys Thr 



cgt cca 
Arg Pro 



acc gag 
Thr Glu 
215 

gat ggc 
Asp Gly 
230 

cac gtc 
His Val 



gca gaa 
Ala Glu 



ttc tgc 
Phe Cys 



aag gag 
1027 
Lys Glu 
295 

tct gca 
1075 
Ser Ala 
310 

aag ate 
1123 
Lys lie 



105 

ggt gta 
Gly Val 
120 

gaa gat 
Glu Asp 



ggc gtt 
Gly Val 



ggt gac 
Gly Asp 



gag act 
Glu Thr 
185 

cgc gtt 
Arg Val 
200 

cgt ggc 
Arg Gly 



att tac 
lie Tyr 



gca gaa 
Ala Glu 



act cag 
Thr Gin 
265 

aac cca 
Asn Pro 
280 

aag tgg 
Lys Trp 



aac ggt 
Asn Gly 



gtt get 
Val Ala 



gat gta 
Asp Val 



get gaa 
Ala Glu 



aag ctt 
Lys Leu 
155 

ttt gtc 
Phe Val 
170 

ctt act 
Leu Thr 



gag gga 
Glu Gly 



gca ate 
Ala lie 



gee ate 
Ala He 
235 

gca cag 
Ala Gin 
250 

act ctt 
Thr Leu 



cag gtt 
Gin Val 



cca gat 
Pro Asp 



aaa gca 

Lys Ala 
315 

gat gca 

Asp Ala 
330 



acc gtc 
Thr Val 
125 

gtc tec 
Val Ser 
140 

ctt cct 
Leu Pro 



gag gtt 
Glu Val 



gtt gat 
Val Asp 



ttt ggt 
Phe Gly 
205 

gag ate 
Glu He 
220 

ggt gac 
Gly Asp 



ggc att 
Gly He 



ggt gat 
Gly Asp 



tct tec 
Ser Ser 
285 

cgt gag 

Arg Glu 
300 

gtt ggc 
Val Gly 



gaa ttc 
Glu Phe 



110 

ate gag 
He Glu 



aag gtt 
Lys Val 



ggc cat 
Gly His 



gat tac 
Asp Tyr 
175 

cga gtc 
Arg Val 
190 

ctt gaa 
Leu Glu 



gat gat 
Asp Asp 



gtg acc 
Val Thr 



gtt gee 
Val Ala 
255 

tac atg 
Tyr Met 
270 

ttt ggt 
Phe Gly 



ate aag 
He Lys 



ctg gca 
Leu Ala 



ggt gag 

Gly Glu 
335 



ttc atg 
Phe Met 



att gca 
He Ala 
145 

gca acc 
Ala Thr 
160 

cag aag 
Gin Lys 



atg gtt 
Met Val 



aac act 
Asn Thr 



tac atg 
Tyr Met 
225 

gee aag 
Ala Lys 
240 

gca gag 
Ala Glu 



atg atg 
Met Met 



tac acc 
Tyr Thr 



gtt get 

Val Ala 
305 

gaa act 

Glu Thr 
320 

ctg etc 
Leu Leu 



115 

gat cgt 
Asp Arg 
130 

aag gee 
Lys Ala 



act get 
Thr Ala 



aag ggc 
Lys Gly 



tec gtt 
Ser Val 
195 

ggc gtt 
Gly Val 
210 

cgt acc 
Arg Thr 



ctt cag 
Leu Gin 



act att 
Thr He 



cca cgt 
Pro Arg 
275 

gaa gag 
Glu Glu 
290 

tec ttc 
Ser Phe 



gat ggt 
Asp Gly 



ggt gca 
Gly Ala 



gtg ctt 499 
Val Leu 



tac aag 547 
Tyr Lys 



gtt egg 595 
Val Arg 
165 

tct gac 643 
Ser Asp 
180 

ggt ttc 691 
Gly Phe 

aag etc 739 
Lys Leu 



aac gtc 787 
Asn Val 



ctt get 835 
Leu Ala 
245 

get ggt 883 

Ala Gly 

260 

gca acc 931 
Ala Thr 



cag gee 979 
Gin Ala 



cca ttc 
Pro Phe 



ttc gca 

Phe Ala 
325 

cac ctg 

His Leu 
340 
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gtt gga gca aat gca tea gag etc ate aat gaa ttg gtg ctt get cag 
1171 

Val Gly Ala Asn Ala Ser Glu Leu lie Asn Glu Leu Val Leu Ala Gin 

345 350 355 

aac tgg gat etc ace act gaa gag ate tct cgt age gtc cat att cac 
1219 

Asn Tip Asp Leu Thr Thr Glu Glu lie Ser Arg Ser Val His lie His 
360 365 370 

cca acg eta tct gag gca gtt aag gaa get gca cac ggt ate tct gga 
1267 

Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala His Gly lie Ser Gly 

375 380 385 

cac atg ate aac ttc tagaatccac ctcgttggcc ctg 
1305 

His Met lie Asn Phe 
390 



<210> 670 
<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 670 

Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser 
15 10 15 

Asp Lys lie Val Gly Gly Val His Tyr Leu Met Lys Lys Asn Lys lie 

20 25 30 

lie Glu lie His Gly Leu Gly Asn Phe Lys Asp Ala Lys Thr Leu Glu 
35 40 45 

Val Thr Asp Gly Lys Asp Ala Gly Lys Thr lie Thr Phe Asp Asp Cys 
50 55 60 

lie lie Ala Thr Gly Ser Val Val Asn Thr Leu Arg Gly Val Asp Phe 
65 70 75 80 

Ser Glu Asn Val Val Ser Phe Glu Glu Gin lie Leu Asn Pro Val Ala 

85 90 95 

Pro Lys Lys Met Val lie Val Gly Ala Gly Ala lie Gly Met Glu Phe 

100 105 110 

Ala Tyr Val Leu Gly Asn Tyr Gly Val Asp Val Thr Val lie Glu Phe 
115 120 125 

Met Asp Arg Val Leu Pro Asn Glu Asp Ala Glu Val Ser Lys Val lie 
130 135 140 

Ala Lys Ala Tyr Lys Lys Met Gly Val Lys Leu Leu Pro Gly His Ala 
145 150 155 160 

Thr Thr Ala Val Arg Asp Asn Gly Asp Phe Val Glu Val Asp Tyr Gin 

165 170 175 

Lys Lys Gly Ser Asp Lys Thr Glu Thr Leu Thr Val Asp Arg Val Met 
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180 185 190 

Val Ser Val Gly Phe Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn 
195 200 205 

Thr Gly Val Lys Leu Thr Glu Arg Gly Ala lie Glu lie Asp Asp Tyr 
210 215 220 

Met Arg Thr Asn Val Asp Gly lie Tyr Ala lie Gly Asp Val Thr Ala 
225 230 235 240 

Lys Leu Gin Leu Ala His Val Ala Glu Ala Gin Gly lie Val Ala Ala 

245 250 255 

Glu Thr lie Ala Gly Ala Glu Thr Gin Thr Leu Gly Asp Tyr Met Met 

260 265 270 

Met Pro Arg Ala Thr Phe Cys Asn Pro Gin Val Ser Ser Phe Gly Tyr 
275 280 285 

Thr Glu Glu Gin Ala Lys Glu Lys Trp Pro Asp Arg Glu lie Lys Val 
290 295 300 

Ala Ser Phe Pro Phe Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu 
305 310 315 320 

Thr Asp Gly Phe Ala Lys lie Val Ala Asp Ala Glu Phe Gly Glu Leu 

325 330 335 

Leu Gly Ala His Leu. Val Gly Ala Asn Ala Ser Glu Leu lie Asn Glu 

340 345 350 

Leu Val Leu Ala Gin Asn Trp Asp Leu Thr Thr Glu Glu lie Ser Arg 
355 360 365 

Ser Val His lie His Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala 
370 375 380 

His Gly lie Ser Gly His Met lie Asn Phe 
385 390 



<210> 671 
<211> 294 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (271) 

<223> RXS01261 

<400> 671 

gtgggtgttt ttcattttct tccactctaa aattaagtat ggaaaaccaa ccgcacccgg 60 

atgcacgaca atgacccact aaacacgtat ccttgaatgc gtg act gaa cat tat 115 

Val Thr Glu His Tyr 
1 5 

* 

gac gta gta gta etc gga gec ggc ccc ggt ggc tat gtc tec gec ate 163 
Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala lie 
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10 15 20 

cgt gca gcg cag ctt ggc aag aag gtt get gta att gag aag cag tac 211 

Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val lie Glu Lys Gin Tyr 

25 30 35 



tgg ggt ggt gtt tgc eta aac gtg ggc tgc att cct tec aaa gtc tct 
Trp Gly Gly Val Cys Leu Asn Val Gly Cys lie Pro Ser Lys Val Ser 
40 45 50 



259 



gat caa aaa cgc tgaagttgcc cataccttta ccc 294 
Asp Gin Lys Arg 
55 



<210> 672 
<211> 57 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 672 

Val Thr Glu His Tyr Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly 
15 10 15 

Tyr Val Ser Ala He Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val 

20 25 30 

He Glu Lys Gin Tyr Trp Gly Gly Val Cys Leu Asn Val Gly Cys He 
35 40 45 

Pro Ser Lys Val Ser Asp Gin Lys Arg 
50 55 



<210> 673 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> RXA02717 



<400> 673 

aggcatgtcc ctaacgaaca tcccagcctc atctcaatgg geaattageg acgttttgaa 60 

gcgtccttca cccggccgag tacctttttc tgtcgagttt atg cca ccc cgc gac 115 

Met Pro Pro Arg Asp 
1 5 

gat gca get gaa gag cgt ctt tac cgc gca gca gag gtc ttc cat gac 163 
Asp Ala Ala Glu Glu Arg Leu Tyr Arg Ala Ala Glu Val Phe His Asp 

10 15 20 

etc ggt gca teg ttt gtc tec gtg act tat ggt get ggc gga tea acc 211 
Leu Gly Ala Ser Phe Val Ser Val Thr Tyr Gly Ala Gly Gly Ser Thr 

25 30 35 

cgt gag aga acc tea cgt att get cga cga tta gcg aaa caa ccg ttg 259 
Arg Glu Arg Thr Ser Arg He Ala Arg Arg Leu Ala Lys Gin Pro Leu 



945 



WO 01/00843 



PCT7IB00/00923 



40 45 50 

acc act ctg gtg cac ctg acc ctg gtt aac cac act cgc gaa gag atg 307 
Thr Thr Leu Val His Leu Thr Leu Val Asn His Thr Arg Glu Glu Met 
55 60 65 

aag gca att ctt egg gaa tac eta gag ctg gga tta aca aac ctg ttg 355 
Lys Ala lie Leu Arg Glu Tyr Leu Glu Leu Gly Leu Thr Asn Leu Leu 
70 75 80 85 

gcg ctt cga gga gat ccg cct gga gac cca tta ggc gat tgg gtg age 403 
Ala Leu Arg Gly Asp Pro Pro Gly Asp Pro Leu Gly Asp Trp Val Ser 

90 95 100 

acc gat gga gga ctg aac tat gec tct gag etc ate gat ctt att aag 451 
Thr Asp Gly Gly Leu Asn Tyr Ala Ser Glu Leu lie Asp Leu lie Lys 

105 110 115 

tec act cct gag ttc egg gaa ttc gac etc ggt ate gee tec ttc ccc 499 
Ser Thr Pro Glu Phe Arg Glu Phe Asp Leu Gly lie Ala Ser Phe Pro 
120 125 130 

gaa ggg cat ttc egg gcg aaa act eta gaa gaa gac acc aaa tac act 547 
Glu Gly His Phe Arg Ala Lys Thr Leu Glu Glu Asp Thr Lys Tyr Thr 
135 140 145 

ctg gcg aag ctg cgt gga ggg gca gag tac tec ate acg cag atg ttc 595 
Leu Ala Lys Leu Arg Gly Gly Ala Glu Tyr Ser lie Thr Gin Met Phe 
150 155 160 165 

ttt gat gtg gaa gac tac ctg cga ctt cgt gat cgc ctt gtc get gca 643 
Phe Asp Val Glu Asp Tyr Leu Arg Leu Arg Asp Arg Leu Val Ala Ala 

170 175 180 

gac ccc att cat ggt gcg aag cca ate att cct ggc ate atg ccc att 691 
Asp Pro lie His Gly Ala Lys Pro lie lie Pro Gly lie Met Pro lie 

185 190 195 

acg age ctg egg tct gtg cgt cga cag gtc gaa etc tct ggt get caa 739 
Thr Ser Leu Arg Ser Val Arg Arg Gin Val Glu Leu Ser Gly Ala Gin 
200 205 210 

ttg ccg age caa eta gaa gaa tea ctt gtt cga get gca aac ggc aat 787 
Leu Pro Ser Gin Leu Glu Glu Ser Leu Val Arg Ala Ala Asn Gly Asn 
215 220 225 

gaa gaa gcg aac aaa gac gag ate cgc aag gtg ggc "att gaa tat tec 835 
Glu Glu Ala Asn Lys Asp Glu lie Arg Lys Val Gly lie Glu Tyr Ser 
230 235 240 245 

acc aat atg gca gag cga etc att gee gaa ggt gcg gaa gat ctg cac 883 
Thr Asn Met Ala Glu Arg Leu lie Ala Glu Gly Ala Glu Asp Leu His 

250 255 260 

ttc atg acg ctt aac ttc acc cgt gca acc caa gaa gtg ttg tac aac 931 
Phe Met Thr Leu Asn Phe Thr Arg Ala Thr Gin Glu Val Leu Tyr Asn 

265 270 275 

ctt ggc atg gcg cct get tgg gga gca gag cac ggc caa gac gcg gtg 979 
Leu Gly Met Ala Pro Ala Trp Gly Ala Glu His Gly Gin Asp Ala Val 
280 285 290 
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cgt taagccctct taggaatcat gaa 

1005 

Arg 



<210> 674 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 674 
Met Pro Pro Arg 
1 

Glu Val Phe His 

20 

Ala Gly Gly Ser 
35 

Ala Lys Gin Pro 
50 

Thr Arg Glu Glu 
65 

Leu Thr Asn Leu 



Gly Asp Trp Val 

100 

lie Asp Leu lie 
115 

lie Ala Ser Phe 
130 

Asp Thr Lys Tyr 
145 

lie Thr Gin Met 



Arg Leu Val Ala 

180 

Gly lie Met Pro 
195 

Leu Ser Gly Ala 
210 

Ala Ala Asn Gly 
225 

Gly lie Glu Tyr 



Asp Asp Ala Ala 
5 

Asp Leu Gly Ala 



Thr Arg Glu Arg 

40 

Leu Thr Thr Leu 
55 

Met Lys Ala He 
70 

Leu Ala Leu Arg 
85 

Ser Thr Asp Gly 



Lys Ser Thr Pro 

120 

Pro Glu Gly His 
135 

Thr Leu Ala Lys 
150 

Phe Phe Asp Val 
165 

Ala Asp Pro He 



lie Thr Ser Leu 

200 

Gin Leu Pro Ser 
215 

Asn Glu Glu Ala 
230 

Ser Thr Asn Met 
245 



Glu Glu Arg Leu 
10 

Ser Phe Val Ser 
25 

Thr Ser Arg lie 



Val His Leu Thr 

60 

Leu Arg Glu Tyr 
75 

Gly Asp Pro Pro 
90 

Gly Leu Asn Tyr 
105 

Glu Phe Arg Glu 



Phe Arg Ala Lys 

140 

Leu Arg Gly Gly 
155 

Glu Asp Tyr Leu 
170 

His Gly Ala Lys 
185 

Arg Ser Val Arg 



Gin Leu Glu Glu 

220 

Asn Lys Asp Glu 
235 

Ala Glu Arg Leu 
250 



Tyr Arg Ala Ala 
15 

Val Thr Tyr Gly 
30 

Ala Arg Arg Leu 
45 

Leu Val Asn His 



Leu Glu Leu Gly 

80 

Gly Asp Pro Leu 
95 

Ala Ser Glu Leu 
110 

Phe Asp Leu Gly 
125 

Thr Leu Glu Glu 



Ala Glu Tyr Ser 

160 

Arg Leu Arg Asp 
175 

'Pro He He Pro 
190 

Arg Gin Val Glu 
205 

Ser Leu Val Arg 



He Arg Lys Val 

240 

He Ala Glu Gly 
255 
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Ala Glu Asp Leu His Phe Met Thr 

260 

Glu Val Leu Tyr Asn Leu Gly Met 
275 280 

Gly Gin Asp Ala Val Arg 
290 



Leu Asn Phe Thr Arg Ala Thr Gin 
265 270 

Ala Pro Ala Trp Gly Ala Glu His 

285 



<210> 675 
<211> 601 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> RXN02027 

<400> 675 

tcacgtgctc atcgataggc aaactcatgg aaccaagagt acctgccccc gcaaccccaa 60 

tcgtcgtacc cctccgaaaa taacggttat ccttagattt atg age caa act aag 115 

Met Ser Gin Thr Lys 
1 5 

cag gaa ctg cgc acg aag ctt egg gaa gcg cgc ace aat atg gat gag 163 
Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg Thr Asn Met Asp Glu 

10 15 20 

get tct cgc acg cga gaa aac gca gec ate att gee aac gtt tct tat 211 
Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie Ala Asn Val Ser Tyr 

25 30 35 

tac ate cgc tea aag cag cca aaa agg att gee get tac gtg ccg gtg 259 
Tyr lie Arg Ser Lys Gin Pro Lys Arg lie Ala Ala Tyr Val Pro Val 
40 45 50 

cgt acc gaa cct ggt ggg cga ttg ctt ctt gac gee etc cac gee gaa 307 
Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp Ala Leu His Ala Glu 
55 60 65 



act tec gcg ctt att ttg cca gtc tec etc gag gat cga cgc etc gac 
Thr Ser Ala Leu lie Leu Pro Val Ser Leu Glu Asp Arg Arg Leu Asp 
70 75 80 85 



355 



tgg get ctt tat gaa ggc cca acc age ctt gtt cct ggc gca ttt ggc 403 
Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val Pro Gly Ala Phe Gly 

90 95 100 

ate cag gaa ccc ggt ggc act cgc ctt gga cct gaa get etc aac ttc 451 
lie Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro Glu Ala Leu Asn Phe 

105 110 115 

tgc gac ctt gtc ate gee ccc gca ctg gca tgc acc ccc agt gga ate 499 
Cys Asp Leu Val lie Ala Pro Ala Leu Ala Cys Thr Pro Ser Gly lie 
120 125 130 

agg eta ggt aaa ggt ggc ggt ttc tac gac cgc get eta gec acc gga 547 
Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg Ala Leu Ala Thr Gly 
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135 140 145 

gtc aag get gac gtg att act ttg etc ttc aac gga gaa ate cgc gac 595 
Val Lys Ala Asp Val lie Thr Leu Leu Phe Asn Gly Glu lie Arg Asp 
150 155 160 165 



gat ate 
Asp lie 



<210> 676 
<211> 167 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 676 

Met Ser Gin Thr Lys Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg 
15 10 15 

Thr Asn Met Asp Glu Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie 

20 25 30 

Ala Asn Val Ser Tyr Tyr lie Arg Ser Lys Gin Pro Lys Arg lie Ala 
35 40 45 

Ala Tyr Val Pro Val Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp 
50 55 60 

Ala Leu His Ala Glu Thr Ser Ala Leu lie Leu Pro Val Ser Leu Glu 
65 70 75 80 

Asp Arg Arg Leu Asp Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val 

85 90 95 

Pro Gly Ala Phe Gly lie Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro 

100 105 110 

Glu Ala Leu Asn Phe Cys Asp Leu Val lie Ala Pro Ala Leu Ala Cys 
115 120 125 

Thr Pro Ser Gly lie Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg 
130 135 140 

Ala Leu Ala Thr Gly Val Lys Ala Asp Val lie Thr Leu Leu Phe Asn 
145 150 155 160 

Gly Glu lie Arg Asp Asp lie 

165 



<210> 677 
<211> 595 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> FRXA02027 



601 
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<400> 677 

tcacgtgctc atcgataggc aaactcatgg aaccaagagt acctgccccc gcaaccccaa 60 

tcgtcgtacc cctccgaaaa taacggttat ccttagattt atg age caa act aag 115 

Met Ser Gin Thr Lys 
1 5 

cag gaa ctg cgc acg aag ctt egg gaa gcg cgc acc aat atg gat gag 163 
Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg Thr Asn Met Asp Glu 

10 15 20 

get tct cgc acg cga gaa aac gca gec ate att gee aac gtt tct tat 211 
Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie Ala Asn Val Ser Tyr 

25 30 35 

tac ate cgc tea aag cag cca aaa agg att gee get tac gtg ccg gtg 259 
Tyr lie Arg Ser Lys Gin Pro Lys Arg lie Ala Ala Tyr Val Pro Val 
40 45 50 

cgt acc gaa cct ggt ggg cga ttg ctt ctt gac gee etc cac gee gaa 307 
Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp Ala Leu His Ala Glu 
55 60 65 ^ 

act tec gcg ctt att ttg cca gtc tec etc gag gat cga cgc etc gac 355 
Thr Ser Ala Leu lie Leu Pro Val Ser Leu Glu Asp Arg Arg Leu Asp 
70 75 80 85 

tgg get ctt tat gaa ggc cca acc age ctt gtt cct ggc gca ttt ggc . 403 
Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val Pro Gly Ala Phe Gly 

90 95 100 

ate cag gaa ccc ggt ggc act cgc ctt gga cct gaa get etc aac ttc 451 
lie Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro Glu Ala Leu Asn Phe 

105 110 115 

tgc gac ctt gtc ate gee ccc gca ctg gca tgc acc ccc agt gga ate 499 
Cys Asp Leu Val lie Ala Pro Ala Leu Ala Cys Thr Pro Ser Gly lie 
120 125 130 

agg eta ggt aaa ggt ggc ggt ttc tac gac cgc get eta gee acc gga 547 
Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg Ala Leu Ala Thr Gly 
135 140 145 

gtc aag get gac gtg att act ttg etc ttc aac gga gaa ate cgc gac 595 
Val Lys Ala Asp Val lie Thr Leu Leu Phe Asn Gly Glu lie Arg Asp 
150 155 160 165 



<210> 678 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 678 

Met Ser Gin Thr Lys Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg 
1 5 10 15 

Thr Asn Met Asp Glu Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie 

20 25 30 

Ala Asn Val Ser Tyr Tyr lie Arg Ser Lys Gin Pro Lys Arg lie Ala 
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35 

Ala Tyr Val Pro 
50 

Ala Leu His Ala 
65 

Asp Arg Arg Leu 



Pro Gly Ala Phe 

100 

Glu Ala Leu Asn 
115 

Thr Pro Ser Gly 
130 

Ala Leu Ala Thr 
145 

Gly Glu lie Arg 



Val Arg Thr Glu 
55 

Glu Thr Ser Ala 
70 

Asp Trp Ala Leu 
85 

Gly lie Gin Glu 



Phe Cys Asp Leu 

120 

lie Arg Leu Gly 
135 

Gly Val Lys Ala 
150 

Asp 
165 



Pro Gly Gly Arg 

60 

Leu lie Leu Pro 
75 

Tyr Glu Gly Pro 
90 

Pro Gly Gly Thr 
105 

Val lie Ala Pro 



Lys Gly Gly Gly 

140 

Asp Val lie Thr 
155 



Leu Leu Leu Asp 



Val Ser Leu Glu 

80 

Thr Ser Leu Val 
95 

Arg Leu Gly Pro 
110 

Ala Leu Ala Cys 
125 

Phe Tyr Asp Arg 



Leu Leu Phe Asn 

160 



<210> 679 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 

<400> 679 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 

gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 115 

Met lie Gly Ala lie 

1 5 

tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc acc gac atg ccc 163 

Trp Ala Gin Gly Arg Asp Gly lie He Gly Asp Gly Thr Asp Met Pro 

10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa acc acc atg ggc 211 
Trp His He Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 

25 30 35 

cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 259 
Gin Pro Val He Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 307 
Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser Ser Arg Glu Pro Gly 
55 60 65 

gac tgg tec gec ggc ggc aca gtg gtc acc gaa ate cct aaa age ggc 355 
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Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu lie Pro Lys Ser Gly 
70 75 80 85 

tgg ate atg ggc ggc ggc gag gtc tac aag gec acc gtc ggc age gee 403 
Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 

90 95 100 

gac gtt tta gaa ata acg ctt ate gac gee acc ttc gat gtt tec act 451 
Asp Val Leu Glu lie Thr Leu lie Asp Ala Thr Phe Asp Val Ser Thr 

105 110 115 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 499 
Pro Val Tyr Ala Pro Glu lie Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt acc tea ggc gag tat cgt tac aag ttc cag cgc tac 547 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 

ate aag gtt taaggagcaa acaacatgag caa 579 

lie Lys Val 

150 



<210> 680 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 680 

Met lie Gly Ala lie Trp Ala Gin Gly Arg Asp Gly lie lie Gly Asp 
15 10 15 

Gly Thr Asp Met Pro Trp His lie Pro Glu Asp Leu Lys His Phe Lys 

20 25 30 

Lys Thr Thr Met Gly Gin Pro Val lie Met Gly Arg Arg Thr Trp Glu 
35 40 45 

Ser Leu Pro Phe Lys Pro Leu Pro Gly Arg Glu Asn Phe lie Leu Ser 
50 55 60 

Ser Arg Glu Pro Gly Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu 
65 70 75 80 

lie Pro Lys Ser Gly Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala 

85 90 ~" 95 

Thr Val Gly Ser Ala Asp Val Leu Glu lie Thr Leu lie Asp Ala Thr 

100 105 110 

Phe Asp Val Ser Thr Pro Val Tyr Ala Pro Glu lie Pro Ala Asn Phe 
115 120 125 

Asn Leu Asp Asp Glu Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr 
130 135 140 

Lys Phe Gin Arg Tyr lie Lys Val 
145 150 
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<210> 681 
<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXN01321 

<400> 681 

ggagggtgta gtcaaggatt tgggccatgg tggagcggga aatcgtcata tccataccct 60 

acttagacct gacttagtgt gggaaaattt ccagggtaga atg caa cga atg acc 115 

Met Gin Arg Met Thr 
1 5 

ccg agt tct cct gaa gtt cgt aat cgt ccg age get gcg cct gaa gag 163 
Pro Ser Ser Pro Glu Val Arg Asn Arg Pro Ser Ala Ala Pro Glu Glu 

10 15 20 

cgt cag ttt gtg etc act ttt ggc tgc cct gac tec act gga att gtg 211 
Arg Gin Phe Val Leu Thr Phe Gly Cys Pro Asp Ser Thr Gly lie Val 

25 30 35 

gcg aag ttg teg teg ttc eta get gag cgt ggg ggt tgg att act gag 259 
Ala Lys Leu Ser Ser Phe Leu Ala Glu Arg Gly Gly Trp lie Thr Glu 
40 45 50 

get gga tat ttc acg gat cct gat teg aat tgg ttc ttt act cgt cag 307 
Ala Gly Tyr Phe Thr Asp Pro Asp Ser Asn Trp Phe Phe Thr Arg Gin 
55 60 65 

gcg att cgc get gag teg att gat acc acg att gag cag ttg egg gag 355 
Ala lie Arg Ala Glu Ser lie Asp Thr Thr He Glu Gin Leu Arg Glu 
70 75 80 85 

gag ttc get ccg ctt gcg gag gag ttc ggc ccg agg get aag tgg agt 403 
Glu Phe Ala Pro Leu' Ala Glu Glu Phe Gly Pro Arg Ala Lys Trp Ser 

90 95 100 

ttc act gac act gcg cag gtg aag aag get gtg ttg ttg gtg tct aag 451 
Phe Thr Asp Thr Ala Gin Val Lys Lys Ala Val Leu Leu Val Ser Lys 

105 110 115 

gag ggc cac tgc ttg cac gat ttg tta ggt cgt gtg get gag aat gat 499 
Glu Gly His Cys Leu His Asp Leu Leu Gly Arg Val Ala Glu Asn Asp 
120 125 130 

tat ccg atg gaa gtt gtt gcg gtt gtg ggt aac cat gag aac ttg cgt 547 
Tyr Pro Met Glu Val Val Ala Val Val Gly Asn His Glu Asn Leu Arg 
135 140 145 

tat att gcg gag aac cat aat gtt ccg ttt ttc cat gtg ccg ttt cct 595 
Tyr He Ala Glu Asn His Asn Val Pro Phe Phe His Val Pro Phe Pro 
150 155 160 165 

aag gat gcg gtt ggt aag egg aag gcg ttt gac cag gtc get gag att 643 
Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp Gin Val Ala Glu He 

170 175 180 
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gtg aat ggt tat gat ccg gat gcg att gtt ttg get cgt ttt atg cag 
Val Asn Gly Tyr Asp Pro Asp Ala lie Val Leu Ala Arg Phe Met Gin 

185 190 195 

att ttg ccg ccg gat ttg tgt gag atg tgg get ggt cgt gtg ttg aat 
lie Leu Pro Pro Asp Leu Cys Glu Met Trp Ala Gly Arg Val Leu Asn 
200 205 210 

att cat cac agt ttc ttg ccg teg ttt atg ggt gcg cgc ccg tat cat 
lie His His Ser Phe Leu Pro Ser Phe Met Gly Ala Arg Pro Tyr His 
215 220 225 

cag gcg tat age cgt ggt gtg aag ttg att ggt gcg ace tgc cat tat 
Gin Ala Tyr Ser Arg Gly Val Lys Leu lie Gly Ala Thr Cys His Tyr 
230 235 240 245 

gcg act ggg gat ctg gat gat ggt ccg ate att gag cag gat gtt att 
Ala Thr Gly Asp Leu Asp Asp Gly Pro lie lie Glu Gin Asp Val lie 

250 255 260 



691 



gat gcg gag aag cag gtg ctg get cgc ggt ttg cgt ttc cac ttg gag 
Asp Ala Glu Lys Gin Val Leu Ala Arg Gly Leu Arg Phe His Leu Glu 
280 285 290 

gac egg gtg ctg gtt tac ggt aac cgc acg gtt gtc ttt gat 
1021 

Asp Arg Val Leu Val Tyr Gly Asn Arg Thr Val Val Phe Asp 
295 300 305 

taaggctttt tgettttega cgc 
1044 



739 



787 



835 



883 



cgt gtg acg cat aag gat acg ccg act gag atg cag cgt ttg ggc cgc 931 
Arg Val Thr His Lys Asp Thr Pro Thr Glu Met Gin Arg Leu Gly Arg 

265 270 275 



979 



<210> 682 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 682 

Met Gin Arg Met Thr Pro Ser Ser Pro Glu Val Arg Asn Arg Pro Ser 
15 10 15 

Ala Ala Pro Glu Glu Arg Gin Phe Val Leu Thr Phe Gly Cys Pro Asp 

20 25 30 

Ser Thr Gly lie Val Ala Lys Leu Ser Ser Phe Leu Ala Glu Arg Gly 
35 40 45 

Gly Trp lie Thr Glu Ala Gly Tyr Phe Thr Asp Pro Asp Ser Asn Trp 
50 55 60 

Phe Phe Thr Arg Gin Ala lie Arg Ala Glu Ser lie Asp Thr Thr He 
65 70 75 80 

Glu Gin Leu Arg Glu Glu Phe Ala Pro Leu Ala Glu Glu Phe Gly Pro 

85 90 95 



954 



WO 01/00843 



PCT/IB00/00923 



Arg Ala Lys Trp Ser Phe Thr Asp Thr Ala Gin Val Lys Lys Ala Val 

100 105 110 

Leu Leu Val Ser Lys Glu Gly His Cys Leu His Asp Leu Leu Gly Arg 
115 120 125 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val Val Ala Val Val Gly Asn 
130 135 140 

His Glu Asn Leu Arg Tyr lie Ala Glu Asn His Asn Val Pro Phe Phe 
145 150 155 160 

His Val Pro Phe Pro Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp 

165 170 175 

Gin Val Ala Glu He Val Asn Gly Tyr Asp Pro Asp Ala He Val Leu 

180 185 190 

Ala Arg Phe Met Gin He Leu Pro Pro Asp Leu Cys Glu Met Trp Ala 
195 200 205 

Gly Arg Val Leu Asn He His His Ser Phe Leu Pro Ser Phe Met Gly 
210 215 220 

Ala Arg Pro Tyr His Gin Ala Tyr Ser Arg Gly Val Lys Leu He Gly 
225 230 235 240 

Ala Thr Cys His Tyr Ala Thr Gly Asp Leu Asp Asp Gly Pro He He 

245 250 255 

Glu Gin Asp Val He Arg Val Thr His Lys Asp Thr Pro Thr Glu Met 

260 265 270 

Gin Arg Leu Gly Arg Asp Ala Glu Lys Gin Val Leu Ala Arg Gly Leu 
275 280 285 

Arg Phe His Leu Glu Asp Arg Val Leu Val Tyr Gly Asn Arg Thr Val 
290 295 300 

Val Phe Asp 
305 



<210> 683 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (23) . . (559) 
<223> FRXA01321 

<400> 683 

cttgcacgat ttgttaggtc gtgtg get gag aat gat tat ccg atg gaa gtt 52 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val 
15 10 

gtt gcg gtt gtg ggt aac cat gag aac ttg cgt tat att gcg gag aac 100 
Val Ala Val Val Gly Asn His Glu Asn Leu Arg Tyr He Ala Glu Asn 

15 20 25 
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cat aat gtt ccg ttt ttc cat gtg ccg ttt cct aag gat gcg gtt ggt 148 
His Asn Val Pro Phe Phe His Val Pro Phe Pro Lys Asp Ala Val Gly 

30 35 40 

aag egg aag gcg ttt gac cag gtc get gag att gtg aat ggt tat gat 196 
Lys Arg Lys Ala Phe Asp Gin Val Ala Glu lie Val Asn Gly Tyr Asp 
45 50 55 

ccg gat gcg att gtt ttg get cgt ttt atg cag att ttg ccg ccg gat 244 
Pro Asp Ala lie Val Leu Ala Arg Phe Met Gin lie Leu Pro Pro Asp 
60 65 70 

ttg tgt gag atg tgg get ggt cgt gtg ttg aat att cat cac agt ttc 292 
Leu Cys Glu Met Trp Ala Gly Arg Val Leu Asn He His His Ser Phe 
75 80 85 90 

ttg ccg teg ttt atg ggt gcg cgc ccg tat cat cag gcg tat age cgt 340 
Leu Pro Ser Phe Met Gly Ala Arg Pro Tyr His Gin Ala Tyr Ser Arg 

95 100 105 

ggt gtg aag ttg att ggt gcg acc tgc cat tat gcg act ggg gat ctg 388 
Gly Val Lys Leu He Gly Ala Thr Cys His Tyr Ala Thr Gly Asp Leu 

110 115 120 

gat gat ggt ccg ate att gag cag gat gtt att cgt gtg acg cat aag 436 
Asp Asp Gly Pro He He Glu Gin Asp Val He Arg Val Thr His Lys 
125 130 135 

gat acg ccg act gag atg cag cgt ttg ggc cgc gat gcg gag aag cag 484 
Asp Thr Pro Thr Glu Met Gin Arg Leu Gly Arg Asp Ala Glu Lys Gin 
140 145 150 

gtg ctg get cgc ggt ttg cgt ttc cac ttg gag gac egg gtg ctg gtt 532 
Val Leu Ala Arg Gly Leu Arg Phe His Leu Glu Asp Arg Val Leu Val 
155 160 165 170 

tac ggt aac cgc acg gtt gtc ttt gat taaggctttt tgettttega 579 
Tyr Gly Asn Arg Thr Val Val Phe Asp 

175 



cgc 



582 



<210> 684 
<211> 179 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 684 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val Val Ala Val Val Gly Asn 
15 10 15 

His Glu Asn Leu Arg Tyr He Ala Glu Asn His Asn Val Pro Phe Phe 

20 25 30 

His Val Pro Phe Pro Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp 
35 40 45 

Gin Val Ala Glu He Val Asn Gly Tyr Asp Pro Asp Ala He Val Leu 
50 55 60 
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Ala Arg Phe Met 
65 

Gly Arg Val Leu 



Ala Arg Pro Tyr 

100 

Ala Thr Cys His 
115 

Glu Gin Asp Val 
130 

Gin Arg Leu Gly 
145 

Arg Phe His Leu 



Val Phe Asp 



Gin He Leu Pro 
70 

Asn He His His 
85 

His Gin Ala Tyr 



Tyr Ala Thr Gly 

120 

He Arg Val Thr 
135 

Arg Asp Ala Glu 
150 

Glu Asp Arg Val 
165 



Pro Asp Leu Cys 
75 

Ser Phe Leu Pro 
90 

Ser Arg Gly Val 
105 

Asp Leu Asp Asp 



His Lys Asp Thr 

140 

Lys Gin Val Leu 
155 

Leu Val Tyr Gly 
170 



Glu Met Trp Ala 

80 

Ser Phe Met Gly 
95 

Lys Leu lie Gly 
110 

Gly Pro He He 
125 

Pro Thr Glu Met 



Ala Arg Gly Leu 

160 

Asn Arg Thr Val 
175 



<210> 685 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA00461 

<400> 685 

tgttgggagg gatgacagga ttgtcgaaga taacgtgaag tgggtgttcc ggcatgtgtt 60 

tgattgtaag gccttggaaa agggtggaat aatagcgggc gtg act gca ate aaa 115 

Val Thr Ala He Lys 
1 5 

ctt gat gga aac tta tac cgc ggg gaa att ttc gec gac ttg gaa cag 163 
Leu Asp Gly Asn Leu Tyr Arg Gly Glu He Phe Ala Asp Leu Glu Gin 

10 15 20 

cgc gtt get gcg ttg aag gag aaa ggg att gtg ccg ggg ctt gec acc 211 
Arg Val Ala Ala Leu Lys Glu Lys Gly He Val Pro Gly Leu Ala Thr 

25 30 35 

gtg ctg gtg ggt gat gac cca gcg age cac tct tac gtg aag atg aag 259 
Val Leu Val Gly Asp Asp Pro Ala Ser His Ser Tyr Val Lys Met Lys 
40 45 50 

cat cgt gac tgt gag cag att ggt gtg aac teg ate cgt aag gat ctg 307 
His Arg Asp Cys Glu Gin He Gly Val Asn Ser He Arg Lys Asp Leu 
55 60 65 

cct get gat gtc acg cag gaa gag ctt ttc get gtc ate gat gaa ctg 355 
Pro Ala Asp Val Thr Gin Glu Glu Leu Phe Ala Val He Asp Glu Leu 
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70 75 80 85 

aac aac gat gat tct tgc act ggt tac att gtg cag ctt cct ttg cct 403 
Asn Asn Asp Asp Ser Cys Thr Gly Tyr lie Val Gin Leu Pro Leu Pro 

90 95 100 

aag cac ttg gac gaa aac get gtg ctg gag cgc att gat cca get aag 451 
Lys His Leu Asp Glu Asn Ala Val Leu Glu Arg lie Asp Pro Ala Lys 

105 110 115 

gat get gat ggc ctg cac cct gta aac ctg ggc aag ctt gtg etc aac 499 
Asp Ala Asp Gly Leu His Pro Val Asn Leu Gly Lys Leu Val Leu Asn 
120 125 130 

gag cca get cca ctg cca tgc ace ccg aat ggt tec ate age ttg ttg 547 
Glu Pro Ala Pro Leu Pro Cys Thr Pro Asn Gly Ser lie Ser Leu Leu 
135 140 145 

cgt cgt ttc ggc gtt gag ctt gat ggc gcg aag gtt gtt gtc att ggc 595 
Arg Arg Phe Gly Val Glu Leu Asp Gly Ala Lys Val Val Val lie Gly 
150 155 160 165 

cgt ggc gtc ace gtt ggt cgc cca att ggc ctg atg ctg ace cgc cgt 643 
Arg Gly Val Thr Val Gly Arg Pro He Gly Leu Met Leu Thr Arg Arg 

170 175 180 

tec gag aac tec acg gtt act ttg tgc cac act ggc acg aag gat ctg 691 
Ser Glu Asn Ser Thr Val Thr Leu Cys His Thr Gly Thr Lys Asp Leu 

185 190 195 

get gcg gag acc cgt gcg get gac gtc ate att get gca get ggt cag 739 
Ala Ala Glu Thr Arg Ala Ala Asp Val He He Ala Ala Ala Gly Gin 
200 205 210 

ccg cac atg ctg acc gca gac atg gtc aag cca ggc gca gcg gtg etc 787 
Pro His Met Leu Thr Ala Asp Met Val Lys Pro Gly Ala Ala Val Leu 
215 220 225 

gat gtc ggc gtc tec cgc aag gac ggc aag ttg ctt ggc gac gtc cac 835 
Asp Val Gly Val Ser Arg Lys Asp Gly Lys Leu Leu Gly Asp Val His 
230 235 240 245 

ccc gac gtg tgg gaa gtc gee ggc gcg gtc tea cca aac cca ggc ggc 883 
Pro Asp Val Trp Glu Val Ala Gly Ala Val Ser Pro Asn Pro Gly Gly 

250 255 260 

gtt ggc cct ctg acc cgt gca ttc ttg gtg cac aat "gtt gtc gag cgc 931 
Val Gly Pro Leu Thr Arg Ala Phe Leu Val His Asn Val Val Glu Arg 

265 270 275 

get gaa aag ctg get gga etc taaaaacaca tgactaatcc egg 975 
Ala Glu Lys Leu Ala Gly Leu 
280 



<210> 686 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 686 
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Val Thr Ala lie Lys Leu Asp Gly Asn Leu Tyr Arg Gly Glu lie Phe 
15 10 15 

Ala Asp Leu Glu Gin Arg Val Ala Ala Leu Lys Glu Lys Gly lie Val 

20 25 30 

Pro Gly Leu Ala Thr Val Leu Val Gly Asp Asp Pro Ala Ser His Ser 
35 40 45 

Tyr Val Lys Met Lys His Arg Asp Cys Glu Gin He Gly Val Asn Ser 
50 55 60 

He Arg Lys Asp Leu Pro Ala Asp Val Thr Gin Glu Glu Leu Phe Ala 
65 70 75 80 

Val He Asp Glu Leu Asn Asn Asp Asp Ser Cys Thr Gly Tyr He Val 

85 90 95 



Gin Leu Pro Leu Pro Lys His Leu 

100 

He Asp Pro Ala Lys Asp Ala Asp 
115 120 

Lys Leu Val Leu Asn Glu Pro Ala 
130 135 

Ser He Ser Leu Leu Arg Arg Phe 
145 150 



Asp Glu Asn Ala Val Leu Glu Arg 
105 110 

Gly Leu His Pro Val Asn Leu Gly 

125 

Pro Leu Pro Cys Thr Pro Asn Gly 

140 

Gly Val Glu Leu Asp Gly Ala Lys 
155 160 



Val Val Val He Gly Arg Gly Val Thr Val Gly Arg Pro He Gly Leu 

165 170 175 

Met Leu Thr Arg Arg Ser Glu Asn Ser Thr Val Thr Leu Cys His Thr 

180 185 190 

Gly Thr Lys Asp Leu Ala Ala Glu Thr Arg Ala Ala Asp Val He He 
195 200 205 

Ala Ala Ala Gly Gin Pro His Met Leu Thr Ala Asp Met Val Lys Pro 
210 215 220 

Gly Ala Ala Val Leu Asp Val Gly Val Ser Arg Lys Asp Gly Lys Leu 
225 230 235 240 

Leu Gly Asp Val His Pro Asp Val Trp Glu Val Ala Gly Ala Val Ser 

245 250 - 255 

Pro Asn Pro Gly Gly Val Gly Pro Leu Thr Arg Ala Phe Leu Val His 

260 265 270 

Asn Val Val Glu Arg Ala Glu Lys Leu Ala Gly Leu 
275 280 



<210> 687 
<211> 711 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (688) 

<223> RXA01514 

<400> 687 

accacagaaa tgcctgtcgt tccagatcag cccatcgatg gtgattccgg gaagtccgct 60 

gagggcacac aggagaatcc ggaaaatgaa ggagacaacc gtg gat aac cac get 115 

Val Asp Asn His Ala 
1 5 

gca gtt cgc gag ttc gat gag gag cgc gca aca get gcg att cgt gag 163 
Ala Val Arg Glu Phe Asp Glu Glu Arg Ala Thr Ala Ala lie Arg Glu 

10 15 20 

ttg etc ate get gtg ggt gag gat cca gat cgc gaa ggc ctg ttg gaa 211 
Leu Leu lie Ala Val Gly Glu Asp Pro Asp Arg Glu Gly Leu Leu Glu 

25 30 35 

ace cca get cga gtg get agg gcg tac aag gaa act ttc gcg ggt ctg 259 
Thr Pro Ala Arg Val Ala Arg Ala Tyr Lys Glu Thr Phe Ala Gly Leu 
40 45 50 

cat gag gat ccc ace act gtg ctg gag aag acg ttc tct gag ggc cat 307 
His Glu Asp Pro Thr Thr Val Leu Glu Lys Thr Phe Ser Glu Gly His 
55 60 65 

gaa gag ttg gtt ctg gtt cgt gag ate ccg att tac tec atg tgt gag 355 
Glu Glu Leu Val Leu Val Arg Glu lie Pro lie Tyr Ser Met Cys Glu 
70 75 80 85 

cac cac ttg gtg ccg ttc ttt ggc gtg gcg cac att ggt tac att ccg 403 
His His Leu Val Pro Phe Phe Gly Val Ala His lie Gly Tyr lie Pro 

90 95 100 

ggt aag tec ggc aag gtg act ggc ctg tec aag ctg gcg cgt tta gcg 451 
Gly Lys Ser Gly Lys Val Thr Gly Leu Ser Lys Leu Ala Arg Leu Ala 

105 110 115 

gat atg ttt get aag cga cct cag gtt cag gag cgc ttg acc tec caa 499 
Asp Met Phe Ala Lys Arg Pro Gin Val Gin Glu Arg Leu Thr Ser Gin 
120 125 130 

att gcg gat get etc gtc gaa aag ctt gat gee cag gec gtg gee gtg 547 
lie Ala Asp Ala Leu Val Glu Lys Leu Asp Ala Gin Ala Val Ala Val 
135 140 145 

gtg att gaa get gag cac ctg tgc atg gec atg cgc gga ate cgt aag 595 
Val lie Glu Ala Glu His Leu Cys Met Ala Met Arg Gly lie Arg Lys 
150 155 160 165 

cct ggt get gtg acc acg acg tct gcg gtg cgc ggc ggt ttt aag aac 643 
Pro Gly Ala Val Thr Thr Thr Ser Ala Val Arg Gly Gly Phe Lys Asn 

170 175 180 

aac get gec tec cgc get gag gtg ttc tec ctg att egg ggg cac 688 
Asn Ala Ala Ser Arg Ala Glu Val Phe Ser Leu lie Arg Gly His 

185 190 195 

taaatgaacg tatcctcttt gac 711 
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<210> 688 
<211> 196 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 688 
Val Asp Asn His 
1 

Ala Ala lie Arg 

20 

Glu Gly Leu Leu 
35 

Thr Phe Ala Gly 
50 

Phe Ser Glu Gly 
65 

Tyr Ser Met Cys 



Ala Ala Val Arg 
5 

Glu Leu Leu lie 



Glu Thr Pro Ala 

40 

Leu His Glu Asp 
55 

His Glu Glu Leu 
• 70 

Glu His His Leu 
85 



Glu Phe Asp Glu 
10 

Ala Val Gly Glu 
25 

Arg Val Ala Arg 



Pro Thr Thr Val 

60 

Val Leu Val Arg 
75 

Val Pro Phe Phe 
90 



Glu Arg Ala Thr 
15 

Asp Pro Asp Arg 
30 

Ala Tyr Lys Glu 
45 

Leu Glu Lys Thr 



Glu lie Pro lie 

80 

Gly Val Ala His 
95 



lie Gly Tyr lie Pro Gly Lys Ser Gly Lys Val Thr Gly Leu Ser Lys 

100 105 110 

Leu Ala Arg Leu Ala Asp Met Phe Ala Lys Arg Pro Gin Val Gin Glu 
115 120 125 

Arg Leu Thr Ser Gin lie Ala Asp Ala Leu Val Glu Lys Leu Asp Ala 
130 135 140 

Gin Ala Val Ala Val Val lie Glu Ala Glu His Leu Cys Met Ala Met 
145 150 155 160 

Arg Gly lie Arg Lys Pro Gly Ala Val Thr Thr Thr Ser Ala Val Arg 

165 170 175 



Gly Gly Phe Lys Asn Asn Ala Ala Ser Arg Ala Glu Val Phe Ser Leu 

180 185 190 

lie Arg Gly His 
195 



<210> 689 
<211> 513 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> RXA01516 

<400> 689 

tctgcacata tgggagcatg gggtgtgcgc gtgcacgatg tcccagtatc aagggacgct 60 
gttgatgttg ccgcattgtg gcgaagtgga ggaactcacc atg get gat cgt att 115 
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Met Ala Asp Arg lie 

gaa ctt aaa ggc ctt gaa tgc ttc gga cac cac ggt gtg ttc gac ttt 163 
Glu Leu Lys Gly Leu Glu Cys Phe Gly His His Gly Val Phe Asp Phe 

10 15 20 

gaa aaa gag caa ggc cag ccc ttc att gtg gat gtc acc tgc tgg atg 211 
Glu Lys Glu Gin Gly Gin Pro Phe He Val Asp Val Thr Cys Trp Met 

25 30 35 

gat ttc gat gcc gca ggt gcc age gat gac ctt tec gac acc gta gat 259 
Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu Ser Asp Thr Val Asp 
40 45 50 

tac ggc gcg ttg gca ttg ttg gtt get gaa ate gtg gaa ggc cca tec 307 
Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu He Val Glu Gly Pro Ser 
55 60 65 

agg gat ttg ate gag acg gtg gcc acg gaa tct gcg gat get gtg atg 355 
Arg Asp Leu He Glu Thr Val Ala Thr Glu Ser Ala Asp Ala Val Met 
70 75 80 85 

get aaa ttt gat gcg ctt cat gcg gtg gaa gta acc ate cat aag ccc 403 
Ala Lys Phe Asp Ala Leu His Ala Val Glu Val Thr He His Lys Pro 

90 95 100 

aaa gca ccg ate cca cgt act ttt get gac gtc gcg gtg gtt gcc cga 451 
Lys Ala Pro He Pro Arg Thr Phe Ala Asp Val Ala Val Val Ala Arg 

105 110 115 

cgt tec agg aaa tec atg get get gga agg age aac gcc taatgcatgc 500 
Arg Ser Arg Lys Ser Met Ala Ala Gly Arg Ser Asn Ala 
120 125 130 

agttttgtcc ate 513 



<210> 690 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 690 

Met Ala Asp Arg He Glu Leu Lys Gly Leu Glu Cys Phe Gly His His 
15 10 15 

Gly Val Phe Asp Phe Glu Lys Glu Gin Gly Gin Pro Phe lie Val Asp 

20 25 30 

Val Thr Cys Trp Met Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu 
35 40 45 

Ser Asp Thr Val Asp Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu He 
50 ' 55 60 

Val Glu Gly Pro Ser Arg Asp Leu lie Glu Thr Val Ala Thr Glu Ser 
65 70 75 80 

Ala Asp Ala Val Met Ala Lys Phe Asp Ala Leu His Ala Val Glu Val 

85 90 95 
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Thr He His Lys Pro Lys Ala Pro 

100 

Ala Val Val Ala Arg Arg Ser Arg 
115 120 

Asn Ala 
130 



He Pro Arg Thr Phe Ala Asp Val 
105 HO 

Lys Ser Met Ala Ala Gly Arg Ser 

125 



<210> 691 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA01515 

<400> 691 

taagcctggt gctgtgacca cgacgtctgc ggtgcgcggc ggttttaaga acaacgctgc 60 

ctcccgcgct gaggtgttct ccctgattcg ggggcactaa atg aac gta tec tct 115 

Met Asn Val Ser Ser 
1 5 

ttg acc ate ccg gga cgc tgt ttg gtc atg gga att gtc aat gtc act 163 
Leu Thr He Pro Gly Arg Cys Leu Val Met Gly He Val Asn Val Thr 

10 15 20 

gag gat tec ttt teg gac ggt ggc aag tac att gac gtt gat cag gcg 211 
Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr He Asp Val Asp Gin Ala 

25 30 35 

ate gcg cat gec aag gaa ttg gtg get get ggc gee gac atg att gat 259 
He Ala His Ala Lys Glu Leu Val Ala Ala Gly Ala Asp Met He Asp 
40 45 50 

gtc ggc ggc gag tec acc egg cct ggg gca gtg cgc gtc gac gcg tec 307 
Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val Arg Val Asp Ala Ser 
55 60 65 

gtg gaa egg gac egg gtt gtg ccg gtc att aag gcg ctt cac gac gee 355 
Val Glu Arg Asp Arg Val Val Pro Val He Lys Ala Leu His Asp Ala * 
70 75 80 85 

ggc ate cac act tec gta gac acc atg egg gec tec gtg gcg cag get 403 
Gly He His Thr Ser Val Asp Thr Met Arg Ala Ser Val Ala Gin Ala 

90 95 100 

gee gcg ggc get ggc gtc tec atg ate aac gac gtc tct ggc ggt ttg 451 
Ala Ala Gly Ala Gly Val Ser Met He Asn Asp Val Ser Gly Gly Leu 

105 110 115 

get gat cct gag atg ttt tct gtc atg gcg gaa gcg caa att ccc gtg 499 
Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu Ala Gin He Pro Val 
120 125 130 



tgt ttg atg cac tgg cgc acc etc caa ttc ggt gat gee gca ggt cag 
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Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly Asp Ala Ala Gly Gin 
135 140 145 

gca gat cac ggt gga gac gtt gta gcc gat gtg cac gca gtg ctt gat 595 
Ala Asp His Gly Gly Asp Val Val Ala Asp Val His Ala Val Leu Asp 
150 155 160 165 

gat ctt gtc gcc cgc gcc acc get get ggt gtg gcc gaa aac cag ate 643 
Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val Ala Glu Asn Gin He 

170 175 180 

gtg ctt gat cca ggt ttgggt ttt gcc aaa tea cgt gaa gac aac tgg 691 
Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser Arg Glu Asp Asn Trp 

185 190 195 

cgt ttg ctg caa gca ctg ccc gag ttt att tct gga cct ttc ccc ate 739 
Arg Leu Leu Gin Ala Leu Pro Glu Phe He Ser Gly Pro Phe Pro He 
200 205 210 

ctg gtg gga gca tec egg aag cga ttc ctg get ggc gtg cgc aaa gac 787 
Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala Gly Val Arg Lys Asp 
215 220 225 

cgt ggc eta gat gtc acc ccc att gat gcc gac cca gca acc gca gcg 835 
Arg Gly Leu Asp Val Thr Pro He Asp Ala Asp Pro Ala Thr Ala Ala 
230 235 240 245 

gtg acc gca gtg tct gca cat atg gga gca tgg ggt gtg cgc gtg cac 883 
Val Thr Ala Val Ser Ala His Met Gly Ala Trp Gly Val Arg Val His 

250 255 260 

gat gtc cca gta tea agg gac get gtt gat gtt gcc gca ttg tgg cga 931 
Asp Val Pro Val Ser Arg Asp Ala Val Asp Val Ala Ala Leu Trp Arg 

265 270 275 

agt gga gga act cac cat ggc tgategtatt gaacttaaag gcc 975 
Ser Gly Gly Thr His His Gly 
280 



<210> 692 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 692 

Met Asn Val Ser Ser Leu Thr He Pro Gly Arg Cys Tieu Val Met Gly 
15 10 15 

He Val Asn Val Thr Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr He 

20 25 30 

Asp Val Asp Gin Ala He Ala His Ala Lys Glu Leu Val Ala Ala Gly 
35 40 45 

Ala Asp Met He Asp Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val 
50 55 60 

Arg Val Asp Ala Ser Val Glu Arg Asp Arg Val Val Pro Val He Lys 
65 70 75 80 
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Ala Leu His Asp Ala Gly lie His Thr Ser Val Asp Thr Met Arg Ala 

85 90 95 

Ser Val Ala Gin Ala Ala Ala Gly Ala Gly Val Ser Met lie Asn Asp 

100 105 110 

Val Ser Gly Gly Leu Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu 
115 120 125 

Ala Gin lie Pro Val Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly 
130 135 140 

Asp Ala Ala Gly Gin Ala Asp His Gly Gly Asp Val Val Ala Asp Val 
145 150 155 160 

His Ala Val Leu Asp Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val 

165 170 175 

Ala Glu Asn Gin lie Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser 

180 185 190 

Arg Glu Asp Asn Trp Arg Leu Leu Gin Ala Leu Pro Glu Phe lie Ser 
195 200 205 

Gly Pro Phe Pro lie Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala 
210 215 220 

Gly Val Arg Lys Asp Arg Gly Leu Asp Val Thr Pro lie Asp Ala Asp 
225 230 235 240 

Pro* Ala Thr Ala Ala Val Thr Ala Val Ser Ala His Met Gly Ala Trp 

245 250 255 

Gly Val Arg Val His Asp Val Pro Val Ser Arg Asp Ala Val Asp Val 

260 265 270 

Ala Ala Leu Trp Arg Ser Gly Gly Thr His His Gly 
275 280 



<210> 693 
<211> 859 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA02024 

<400> 693 

cactgatgac ctggatcagg ccgtcaaatt catcgtcgat gcacacgctg gattggacgt 60 

agcgcgtctc cacaattaag cagtggctac attaggtgtt atg agt tct ttg ccg 115 

Met Ser Ser Leu Pro 
1 5 

gtc ate atg gec ate gtc aat cgc acc ccg gat tct ttc tat gac aag 163 
Val lie Met Ala lie Val Asn Arg Thr Pro Asp Ser Phe Tyr Asp Lys 

10 15 20 
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ggt gcg aca ttt gag gac acc get gcg eta aac agg gca gcg gag gtc 211 
Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn Arg Ala Ala Glu Val 

25 30 35 

att gaa caa ggc gec ggc att gtc gat ate ggt ggg gtg aaa gee ggc 259 
lie Glu Gin Gly Ala Gly lie Val Asp lie Gly Gly Val Lys Ala Gly 
40 45 50 

ccg ggg gat ttc gtg teg gcg gag gaa gag ate gac cgc gtg gtg cca 307 
Pro Gly Asp Phe Val Ser Ala Glu Glu Glu lie Asp Arg Val Val Pro 
55 60 65 

ate ate get gcg gtg cga gaa cgt ttt cct gac att gat att tct gtt 355 
lie lie Ala Ala Val Arg Glu Arg Phe Pro Asp lie Asp lie Ser Val 
70 75 80 85 

gat acc tgg egg gcg teg gtg get gat gtc gca gtg gcg cat gga gca 403 
Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala Val Ala His Gly Ala 

90 95 100 

acg ctg ate aat gac act tgg gee ggc cat gat cat gag ttg gtg cag 451 
Thr Leu lie Asn Asp Thr Trp Ala Gly His Asp His Glu Leu Val Gin 

105 110 115 

gta gca ggg cag cac aag gtg ggt tat gtc tgc teg cac acc ggc ggg 4 99 
Val Ala Gly Gin His Lys Val Gly Tyr Val Cys Ser His Thr Gly Gly 
120 125 130 

gtg att cca aga acg cga cca tat egg gtg cat ttc gat gac ate gtg 547 
Val lie Pro Arg Thr Arg Pro Tyr Arg Val His Phe Asp Asp lie Val 
135 140 145 

gee gat gta att acg gag acc acc aaa ttg gca gag caa get gtt cgt 595 
Ala Asp Val lie Thr Glu Thr Thr Lys Leu Ala Glu Gin Ala Val Arg 
150 155 160 165 

gee ggg gtg cca gag gaa egg gtg ttt att gat ccc acc cat gat ttc 643 
Ala Gly Val Pro Glu Glu Arg Val Phe lie Asp Pro Thr His Asp Phe 

170 175 180 

ggg aaa aac acc ttc cac gga ctg gag ctt tta cga egg ate gat gag 691 
Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu Arg Arg lie Asp Glu 

185 190 195 

gtg gtt gee acg ggc tgg ccg gtg ctg atg gee ttg agt aat aag gat 739 
Val Val Ala Thr Gly Trp Pro Val Leu Met Ala Leu Ser Asn Lys Asp 
200 205 210 

ttc att ggg gaa act ttg gaa agg ggc gtc gat aag cgt gtt get ggc 787 
Phe lie Gly Glu Thr Leu Glu Arg Gly Val Asp Lys Arg Val Ala Gly 
215 220 225 ^ 

acg ctt get gee act gee tgg gcg gcg gcg cgc ggc gtt gcg get ttt 835 
Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg Gly Val Ala Ala Phe 
230 235 240 245 

cgc gtg cat gaa gtt gcg gaa acc 859 
Arg Val His Glu Val Ala Glu Thr 

250 
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<210> 694 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 694 

Met Ser Ser Leu Pro Val lie Met Ala lie Val Asn Arg Thr Pro Asp 
15 10 15 

Ser Phe Tyr Asp Lys Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn 

20 25 30 

Arg Ala Ala Glu Val lie Glu Gin Gly Ala Gly lie Val Asp lie Gly 
35 40 45 

Gly Val Lys Ala Gly Pro Gly Asp Phe Val Ser Ala Glu Glu Glu lie 
50 55 60 

Asp Arg Val Val Pro lie lie Ala Ala Val Arg Glu Arg Phe Pro Asp 
65 70 75 80 

lie Asp lie Ser Val Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala 

85 90 95 

Val Ala His Gly Ala Thr Leu lie Asn Asp Thr Trp Ala Gly His Asp 

100 105 110 

His Glu Leu Val Gin Val Ala Gly Gin His Lys Val Gly Tyr Val Cys 
115 120 125 

Ser His Thr Gly Gly Val lie Pro Arg Thr Arg Pro Tyr Arg Val His 
130 135 140 

Phe Asp Asp lie Val Ala Asp Val lie Thr Glu Thr Thr Lys Leu Ala 
145 150 155 160 

Glu Gin Ala Val Arg Ala Gly Val Pro Glu Glu Arg Val Phe lie Asp 

165 170 175 

Pro Thr His Asp Phe Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu 

180 185 190 

Arg Arg lie Asp Glu Val Val Ala Thr Gly Trp Pro Val Leu Met Ala 
195 200 205 

Leu Ser Asn Lys Asp Phe lie Gly Glu Thr Leu Glu Arg Gly Val Asp 
210 215 220 

Lys Arg Val Ala Gly Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg 
225 230 235 240 

Gly Val Ala Ala Phe Arg Val His Glu Val Ala Glu Thr 

245 250 



<210> 695 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 

<400> 695 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 

gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 115 

Met lie Gly Ala lie 
1 5 

tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc ace gac atg ccc 163 
Trp Ala Gin Gly Arg Asp Gly lie lie Gly Asp Gly Thr Asp Met Pro 

10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa ace ace atg ggc 211 
Trp His He Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 

25 30 35 

cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 259 
Gin Pro Val He Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 307 
Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser Ser Arg Glu Pro Gly 
55 60 65 

gac tgg tec gee ggc ggc aca gtg gtc ace gaa ate cct aaa age ggc 355 
Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu He Pro Lys Ser Gly 
70 75 80 85 

tgg ate atg ggc ggc ggc gag gtc tac aag gee ace gtc ggc age gee 403 
Trp He Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 

90 95 100 

gac gtt tta gaa ata acg ctt ate gac gec ace ttc gat gtt tec act 451 
Asp Val Leu Glu He Thr Leu He Asp Ala Thr Phe Asp Val Ser Thr 

105 110 115 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 499 
Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt ace tea ggc gag tat cgt tac aag ttc cag cgc tac 547 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 

ate aag gtt taaggagcaa acaacatgag caa 579 

He Lys Val 

150 



<210> 696 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 696 

Met He Gly Ala He Trp Ala Gin Gly Arg Asp Gly He He Gly Asp 
15 10 15 
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Gly Thr Asp Met 

20 

Lys Thr Thr Met 
35 

Ser Leu Pro Phe 
50 

Ser Arg Glu Pro 
65 

lie Pro Lys Ser 



Thr Val Gly Ser 

100 

Phe Asp Val Ser 
115 

Asn Leu Asp Asp 
130 

Lys Phe Gin Arg 
145 



Pro Trp His lie 



Gly Gin Pro Val 

40 

Lys Pro Leu Pro 
55 

Gly Asp Trp Ser 
70 

Gly Trp lie Met 
85 

Ala Asp Val Leu 



Thr Pro Val Tyr 

120 

Glu Ser Glu Trp 
135 

Tyr lie Lys Val 
150 



Pro Glu Asp Leu 
25 

lie Met Gly Arg 



Gly Arg Glu Asn 

60 

Ala Gly Gly Thr 
75 

Gly Gly Gly Glu 
90 

Glu lie Thr Leu 
105 

Ala Pro Glu lie 



Phe Thr Ser Gly 

140 



Lys His Phe Lys 
30 

Arg Thr Trp Glu 
45 

Phe lie Leu Ser 



Val Val Thr Glu 

80 

Val Tyr Lys Ala 
95 

lie Asp Ala Thr 
110 

Pro Ala Asn Phe 
125 

Glu Tyr Arg Tyr 



<210> 697 
<211> 1556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1533) 

<223> RXA00989 

<400> 697 

gga att ggc eta gtg get aac aac gac gga ate ttt gat tec gaa aat 48 
Gly lie Gly Leu Val Ala Asn Asn Asp Gly lie Phe Asp Ser Glu Asn 
15 10 15 

gat gac ate acc gta ggc gat gtc acg ttg ggc gag act gga ctg tct 96 
Asp Asp He Thr Val Gly Asp Val Thr Leu Gly Glu Thr Gly Leu Ser 

20 25 30 

ttg ccc ate gat etc gec ggt gag gta gaa gca cct gec tec gag gag 144 
Leu Pro He Asp Leu Ala Gly Glu Val Glu Ala Pro Ala Ser Glu Glu 
35 40 45 

ate acc caa gaa gat ttg ctg cgc ctt gec cag gtg gaa gca gag ttg 192 
He Thr Gin Glu Asp Leu Leu Arg Leu Ala Gin Val Glu Ala Glu Leu 
50 55 60 

gat caa cgt tgg ttg gaa acc aaa att gat ccc act ttc cga cgc atg 240 
Asp Gin Arg Trp Leu Glu Thr Lys He Asp Pro Thr Phe Arg Arg Met 
65 70 75 80 

age tac atg atg gat etc atg ggc caa cca cag aat tec ttc cca gca 288 
Ser Tyr Met Met Asp Leu Met Gly Gin Pro Gin Asn Ser Phe Pro Ala 
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85 90 95 

att cac gtg get ggc acc aac ggt aag acc tec acc acc cgc atg ate 336 
lie His Val Ala Gly Thr Asn Gly Lys Thr Ser Thr Thr Arg Met lie 

100 105 110 

gag teg ttg ctg cgc gca ttc cac cgc cgc acc ggc egg acc acc age 384 
Glu Ser Leu Leu Arg Ala Phe His Arg Arg Thr Gly Arg Thr Thr Ser 
115 120 125 

ccg cac ctg cag ctg gta acc gaa cgc ate gcg att gat ggc aag ccc 432 
Pro His Leu Gin Leu Val Thr Glu Arg lie Ala lie Asp Gly Lys Pro 
130 135 140 

ate cac ccg cgt gat ttc gtg egg ate tac gaa gag att aag ccc tac 480 
lie His Pro Arg Asp Phe Val Arg lie Tyr Glu Glu lie Lys Pro Tyr 
145 150 155 160 

atg gag atg acc gac gee tgg tea gag gee gag ggc gga ccg aag atg 528 
Met Glu Met Thr Asp Ala Trp Ser Glu Ala Glu Gly Gly Pro Lys Met 

165 170 175 

age aag ttt gag gca etc gtg gee etc get tac gca ggt ttt gee gac 576 
Ser Lys Phe Glu Ala Leu Val Ala Leu Ala Tyr Ala Gly Phe Ala Asp 

180 185 190 

get cct gtt gac gtc gee gtc gtt gag gtt ggt ctt ggc gga cgc tgg 624 
Ala Pro Val Asp Val Ala Val Val Glu Val Gly Leu Gly Gly Arg Trp 
195 200 205 

gat gee act aac gtg ate aac gca get gtt tec gtg ate acc ccg gtg 672 
Asp Ala Thr Asn Val lie Asn Ala Ala Val Ser Val lie Thr Pro Val 
210 215 220 

ggc atg gac cac gtg gat cgc ctg ggc aac acc att ggt gaa ate get 720 
Gly Met Asp His Val Asp Arg Leu Gly Asn Thr lie Gly Glu lie Ala 
225 230 235 240 

ggt gaa aag gee ggc ate ate aag get cgt cct gca tct gag gat ggc 768 
Gly Glu Lys Ala Gly lie lie Lys Ala Arg Pro Ala Ser Glu Asp Gly 

245 250 255 

acc gag cct gag ggc aac gtt gtc ate gtg ggc aag cag gag cca gaa 816 
Thr Glu Pro Glu Gly Asn Val Val He Val Gly Lys Gin Glu Pro Glu 

260 265 270 

gca atg aac gtg att ctg cag caa gee gtg gac gtg "gac gca get gtt 864 
Ala Met Asn Val He Leu Gin Gin Ala Val Asp Val Asp Ala Ala Val 
275 280 285 

get cgt ttg aac atg gaa ttc ggc gtg gtg gaa tec gee att gec gtt 912 
Ala Arg Leu Asn Met Glu Phe Gly Val Val Glu Ser Ala He Ala Val 
290 295 300 

ggt gga cag cag etc acc ctg aag ggt ttg ggc ggc gaa tac acc gac 960 
Gly Gly Gin Gin Leu Thr Leu Lys Gly Leu Gly Gly Glu Tyr Thr Asp 
305 310 315 320 

ate ttc etc cca ctg tct ggc gcg cac caa gca gat aat gee gcg gtt 
1008 

He Phe Leu Pro Leu Ser Gly Ala His Gin Ala Asp Asn Ala Ala Val 
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325 330 335 

m 

get etc gca gca gtg gaa gca ttt ttc ggt gca tec gec gga cgc cca 
1056 

Ala Leu Ala Ala Val Glu Ala Phe Phe Gly Ala Ser Ala Gly Arg Pro 

340 345 350 

ttg gat ate gac acg gtg cgc gaa ggc ttc gca caa gtt cag tec cca 
1104 

Leu Asp lie Asp Thr Val Arg Glu Gly Phe Ala Gin Val Gin Ser Pro 
355 360 365 

ggt cgc etc gag cgc ctg cgc tct gca cca acc gtg ttc ate gac gca 
1152 

Gly Arg Leu Glu Arg Leu Arg Ser Ala Pro Thr Val Phe He Asp Ala 
370 375 380 

get cac aac cca cac ggt gee gca gca ctt ggt gca gca eta gac cgt 
1200 

Ala His Asn Pro His Gly Ala Ala Ala Leu Gly Ala Ala Leu Asp Arg 
385 390 395 400 

gac ttt gag ttc cgt cgc etc ate ggt gtc ate gga gtg etc tgc gac 
1248 

Asp Phe Glu Phe Arg Arg Leu He Gly Val He Gly Val Leu Cys Asp 

405 410 415 

aag gat gec cgc ggc ate ttg gaa tea ctt gag cca tac ctg cat gaa 
1296 

Lys Asp Ala Arg Gly He Leu Glu Ser Leu Glu Pro Tyr Leu His Glu 

420 425 430 

att gtg tgc acc cag act gec tea gag cgc gca ttg gac gca tac gat 
1344 

He Val Cys Thr Gin Thr Ala Ser Glu Arg Ala Leu Asp Ala Tyr Asp 
435 440 445 

tta get gaa tat get cga gag ate tac ggc gat gag cgt gtg cac gtc 
1392 

Leu Ala Glu Tyr Ala Arg Glu He Tyr Gly Asp Glu Arg Val His Val 
450 455 460 

caa gaa gat ctt get ggc gcg gta gaa etc get att gaa eta gca gaa 
1440 

Gin Glu Asp Leu Ala Gly Ala Val Glu Leu Ala lie Glu Leu Ala Glu 
465 470 475 480 

gac acc gat gta cag tec gga tea ggt gtt gtg ate acc ggt tea ate 
1488 

Asp Thr Asp Val Gin Ser Gly Ser Gly Val Val He Thr Gly Ser He 

485 490 495 

gtg acc gee ggc gat gcg cgc acg ctg ttt gga aag gaa cct gca 
1533 

Val Thr Ala Gly Asp Ala Arg Thr Leu Phe Gly Lys Glu Pro Ala 

500 505 510 

tgagcaagcg tgaagaatca att 
1556 
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<210> 698 
<211> 511 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 698 

Gly lie Gly Leu Val Ala Asn Asn Asp Gly lie Phe Asp Ser Glu Asn 
15 10 15 

Asp Asp lie Thr Val Gly Asp Val Thr Leu Gly Glu Thr Gly Leu Ser 

20 25 30 

Leu Pro lie Asp Leu Ala Gly Glu Val Glu Ala Pro Ala Ser Glu Glu 
35 40 45 

lie Thr Gin Glu Asp Leu Leu Arg Leu Ala Gin Val Glu Ala Glu Leu 
50 55 60 

Asp Gin Arg Trp Leu Glu Thr Lys lie Asp Pro Thr Phe Arg Arg Met 
65 70 75 80 

Ser Tyr Met Met Asp Leu Met Gly Gin Pro Gin Asn Ser Phe Pro Ala 

85 90 95 

lie His Val Ala Gly Thr Asn Gly Lys Thr Ser Thr Thr Arg Met lie 

100 105 110 

Glu Ser Leu Leu Arg Ala Phe His Arg Arg Thr Gly Arg Thr Thr Ser 
115 120 125 

Pro His Leu Gin Leu Val Thr Glu Arg lie Ala lie Asp Gly Lys Pro 
130 135 140 

lie His Pro Arg Asp Phe Val Arg lie Tyr Glu Glu lie Lys Pro Tyr 
145 150 155 160 

Met Glu Met Thr Asp Ala Trp Ser Glu Ala Glu Gly Gly Pro Lys Met 

165 170 175 

Ser Lys Phe Glu Ala Leu Val Ala Leu Ala Tyr Ala Gly Phe Ala Asp 

180 185 190 

Ala Pro Val Asp Val Ala Val Val Glu Val Gly Leu Gly Gly Arg Trp 
195 200 205 

Asp Ala Thr Asn Val lie Asn Ala Ala Val Ser Val lie Thr Pro Val 
210 215 -220 

Gly Met Asp His Val Asp Arg Leu Gly Asn Thr lie Gly Glu lie Ala 
225 230 235 240 

Gly Glu Lys Ala Gly lie lie Lys Ala Arg Pro Ala Ser Glu Asp Gly 

245 250 255 

Thr Glu Pro Glu Gly Asn Val Val lie Val Gly Lys Gin Glu Pro Glu 

260 265 270 

Ala Met Asn Val lie Leu Gin Gin Ala Val Asp Val Asp Ala Ala Val 
275 280 285 

Ala Arg Leu Asn Met Glu Phe Gly Val Val Glu Ser Ala He Ala Val 
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290 295 300 

Gly Gly Gin Gin Leu Thr Leu Lys Gly Leu Gly Gly Glu Tyr Thr Asp 
305 310 315 320 

lie Phe Leu Pro Leu Ser Gly Ala His Gin Ala Asp Asn Ala Ala Val 

325 330 335 

Ala Leu Ala Ala Val Glu Ala Phe Phe Gly Ala Ser Ala Gly Arg Pro 

340 345 350 

Leu Asp lie Asp Thr Val Arg Glu Gly Phe Ala Gin Val Gin Ser Pro 
355 360 365 

Gly Arg Leu Glu Arg Leu Arg Ser Ala Pro Thr Val Phe lie Asp Ala 
370 375 380 

Ala His Asn Pro His Gly Ala Ala Ala Leu Gly Ala Ala Leu Asp Arg 
385 390 395 400 

Asp Phe Glu Phe- Arg Arg Leu lie Gly Val lie Gly Val Leu Cys Asp 

405 410 415 

Lys Asp Ala Arg Gly lie Leu Glu Ser Leu Glu Pro Tyr Leu His Glu 

420 425 430 

He Val Cys Thr Gin Thr Ala Ser Glu Arg Ala Leu Asp Ala Tyr Asp 
435 440 445 

Leu Ala Glu Tyr Ala Arg Glu He Tyr Gly Asp Glu Arg Val His Val 
450 455 460 

Gin Glu Asp Leu Ala Gly Ala Val Glu Leu Ala He Glu Leu Ala Glu 
465 470 475 480 

Asp Thr Asp Val Gin Ser Gly Ser Gly Val Val He Thr Gly Ser He 

485 490 495 

Val Thr Ala Gly Asp Ala Arg Thr Leu Phe Gly Lys Glu Pro Ala 

500 505 510 



<210> 699 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXA01517 

<400> 699 

tccataagcc caaagcaccg atcccacgta cttttgctga cgtcgcggtg gttgcccgac 60 

gttccaggaa atccatggct gctggaagga gcaacgccta atg cat gca gtt ttg 115 

Met His Ala Val Leu 
1 5 

tec ate ggt tec aac atg gat gat cgc tac gcg ctg etc aac aca gtg 163 
Ser He Gly Ser Asn Met Asp Asp Arg Tyr Ala Leu Leu Asn Thr Val 
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10 15 20 

ate gag gaa ttc aaa gat gag ate gtg gcg cag tct gcg ate tac tea 211 
lie Glu Glu Phe Lys Asp Glu lie Val Ala Gin Ser Ala lie Tyr Ser 

25 30 35 

ace cca ccg tgg ggc att gag gat cag gat gaa ttc etc aac gca gtg 259 
Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu Phe Leu Asn Ala Val 
40 45 50 

etc gtt gtt gag gtt gaa gaa acc ccc ate gag ttg ctg cgc cgt ggc 307 
Leu Val Val Glu Val Glu Glu Thr Pro lie Glu Leu Leu Arg Arg Gly 
55 60 65 

caa aaa etc gaa gaa gee gee gag egg gtc cgc gtc cgc aaa tgg ggg 355 
Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg Val Arg Lys Trp Gly 
70 75 80 85 

cca cgc acc etc gat gtg gat ate gtg cag ate att aaa gat ggg gaa 403 
Pro Arg Thr Leu Asp Val Asp lie Val Gin lie lie Lys Asp Gly Glu 

90 95 100 

gag ate ctt tct gag gat ccc gaa ctg acc ttg cca cac cct tgg get 451 
Glu lie Leu Ser Glu Asp Pro Glu Leu Thr Leu Pro His Pro Trp Ala 

105 110 115 

tgg cag cgt gec ttc gtg ttg ate cct tgg ttg gaa gca gaa cct gat 499 
Trp Gin Arg Ala Phe Val Leu lie Pro Trp Leu Glu Ala Glu Pro Asp 
120 125 130 

gee gtc ctg cac ggc acg acc att gca gaa cat gtg gat aat ctt gat 547 
Ala Val Leu His Gly Thr Thr lie Ala Glu His Val Asp Asn Leu Asp 
135 140 145 

ccc aca gac att gaa ggt gtc acc aag att taaggagtcg tggctttcat 597 
Pro Thr Asp lie Glu Gly Val Thr Lys lie 
150 155 



gca 



600 



<210> 700 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 700 

Met His Ala Val Leu Ser lie Gly Ser Asn Met Asp Asp Arg Tyr Ala 
15 10 15 

Leu Leu Asn Thr Val lie Glu Glu Phe Lys Asp Glu lie Val Ala Gin 

20 25 30 

Ser Ala lie Tyr Ser Thr Pro Pro Trp Gly He Glu Asp Gin Asp Glu 
35 40 45 

Phe Leu Asn Ala Val Leu Val Val Glu Val Glu Glu Thr Pro He Glu 
50 55 60 

Leu Leu Arg Arg Gly Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg 
65 70 75 80 
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Val Arg Lys Trp Gly Pro Arg Thr Leu Asp Val Asp lie Val Gin lie 

85 90 95 

lie Lys Asp Gly Glu Glu lie Leu Ser Glu Asp Pro Glu Leu Thr Leu 

100 105 110 

Pro His Pro Trp Ala Trp Gin Arg Ala Phe Val Leu lie Pro Trp Leu 
115 120 125 

Glu Ala Glu Pro Asp Ala Val Leu His Gly Thr Thr lie Ala Glu His 
130 135 140 

Val Asp Asn Leu Asp Pro Thr Asp lie Glu Gly Val Thr Lys lie 
145 150 155 



<210> 701 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1960) 
<223> RXA00579 

<400> 701 

tcgtctaagt ttttctttga gttttcatat gtagaaggca tcgtcggctt cggcctggcg 60 

gtgcttttct cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 115 

Met Arg Val Leu lie 

1 5 

att gat aat tat gat tct ttc acg ttt aat etc gec acc tat gtg gaa 163 

lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 

10 15 20 

gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu lie 

25 30 35 

gat gag atg ctt ttc gac gec gtc ate etc tea cct ggc ccg ggc cac 259 
Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser Pro Gly Pro Gly His 
40 45 50 

gee ggc gtt gcg get gat ttt ggt ate tgt gca ggc -gtc att gag cgt 307 
Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala Gly Val lie Glu Arg 
55 60 65 

gca cgc gtt ccg att ttg ggt gtg tgt tta ggc cac cag ggc att gcg 355 
Ala Arg Val Pro lie Leu Gly Val Cys Leu Gly His Gin Gly lie Ala 
70 75 80 85 

ttg gec tat ggc ggt gat gtt gat ttg gcg ccc agg ccg gtc cac ggt 403 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 

90 95 100 

gag gtt teg cag ate acc cat gat ggt tea ggt tta ttt gca ggc ate 451 
Glu Val Ser Gin He Thr His Asp Gly Ser Gly Leu Phe Ala Gly He 

105 110 115 



975 





WO 01/00843 w w PCT/IB00/00923 



cct gaa acg ttt gag gcg gtg cgt tat cac teg atg gtg gca acc cgc 499 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 

ttg ccg gag tea ttg aaa get aca get acc age gat gat ggt ttg ate 547 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu lie 
135 140 145 

atg gca ttg gca cat gaa gtg ctt ccg cag tgg ggt gtg caa ttt cat 595 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 

ccg gaa tct att ggt gga caa ttc ggc cat cag ate att aag aac ttc 643 
Pro Glu Ser He Gly Gly Gin Phe Gly His Gin He He Lys Asn Phe 

170 175 180 

ctt aat tta gcg cgc aca tat cgc tgg caa etc acg gag aaa act att 691 
Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu Thr Glu Lys Thr He 

185 190 195 

ccg etc age gtt gat tea gca gcg gtt ttt gaa aca ttc ttt gee cat 739 
Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu Thr Phe Phe Ala His 
200 205 210 

tec tec cat get ttt tgg etc gat gat gee caa gga acc age tat ctt 787 
Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin Gly Thr Ser Tyr Leu 
215 220 225 

ggt gat gee age ggt cct etc gca cgc aca aaa acc cat aat gtc ggc 835 
Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys Thr His Asn Val Gly 
230 235 240 245 

gag ggg gat ttc ttc acc tgg eta aag gag gat etc gec gec aac tea 883 
Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp Leu Ala Ala Asn Ser 

250 255 260 

gtt gcg ccc ggt caa ggt ttt cgt ctt ggc tgg gtt ggt tac gtt ggt 931 
Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp Val Gly Tyr Val Gly 

265 270 275 

tat gag ctt aaa gcg gaa get ggc gca egg get gcg cac act teg agt 979 
Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala Ala His Thr Ser Ser 
280 285 290 

ctt ccg gat gcg cac etc att ttt gee gat cgc gee ate gca gtg gaa 
1027 

Leu Pro Asp Ala His Leu He Phe Ala Asp Arg Ala He Ala Val Glu 
295 300 305 

teg gat cag gtt egg ttg ctg gcg ttg ggg gag cag gac gag tgg ttt 
1075 

Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu Gin Asp Glu Trp Phe 
310 315 320 325 

gaa gaa acc ate aag aag ctg cat aat ctt gtc gec ccg egg ata cct 
1123 

Glu Glu Thr He Lys Lys Leu His Asn Leu Val Ala Pro Arg He Pro 

330 335 340 
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gcg tec gga cac 
1171 

Ala Ser Gly His 

345 

etc gac aaa att 
1219 

Leu Asp Lys lie 
360 

tat gaa ate tgc 
1267 

Tyr Glu lie Cys 
375 

cct ctg get gec 
1315 

Pro Leu Ala Ala 
390 

ggt gcg tat ctt 
1363 

Gly Ala Tyr Leu 



gag egg ttc ate 
1411 

Glu Arg Phe lie 

425 

att aaa ggc ace 
1459 

lie Lys Gly Thr 
440 

ate att get gag 
1507 

lie lie Ala Glu 
455 

atg ate gtg gat 
1555 

Met lie Val Asp 
470 

ace aca gtt aaa 
1603 

Thr Thr Val Lys 



gtc cac caa ctt 
1651 

Val His Gin Leu 

. 505 

ccg att gag tgc 
1699 

Pro lie Glu Cys 
520 




etc get ttg cag 
Leu Ala Leu Gin 

cgc aga gee cag 

Arg Arg Ala Gin 

365 

ctg ace aca aaa 

Leu Thr Thr Lys 
380 

tat eta gca ctg 

Tyr Leu Ala Leu 
395 

cag ctg ggg gat 

Gin Leu Gly Asp 
410 

ace att gat teg 
Thr lie Asp Ser 

agg ccg cgt ggg 

Arg Pro Arg Gly 

445 

ctg cgc agt aat 

Leu Arg Ser Asn 
460 

ttg gtc cgc aac 

Leu Val Arg Asn 
475 

aca tec aag ctt 

Thr Ser Lys Leu 
490 

gtc age acc gtc 
Val Ser Thr Val 

gtg cgc gca gca 

Val Arg Ala Ala 

525 



gtt cga gat tec 

Val Arg Asp Ser 
350 

gag ctg att act 
Glu Leu lie Thr 

ctt cag ggc acc 

Leu Gin Gly Thr 

385 

cgt ggg gee aat 

Arg Gly Ala Asn 
400 

acc tct att ttg 

Thr Ser lie Leu 
415 

gca ggg tat gtg 

Ala Gly Tyr Val 
430 

cga aca gcg caa 
Arg Thr Ala Gin 

cct aaa gat cgt 

Pro Lys Asp Arg 

465 

gac tta gee cgc 

Asp Leu Ala Arg 
480 

ttc gac gtc gaa 

Phe Asp Val Glu 
495 

tct gca gag ttg 

Ser Ala Glu Leu 
510 

ttc ccc ggt ggt 
Phe Pro Gly Gly 
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aaa gat gag tat 

Lys Asp Glu Tyr 
355 

cgc ggc gaa teg 

Arg Gly Glu Ser 
370 

act gat gtg gee 
Thr Asp Val Ala 

ccc acc gca tat 

Pro Thr Ala Tyr 

405 

agt tec teg ccg 

Ser Ser Ser Pro 
420 

gaa tea aag ccc 

Glu Ser Lys Pro 
435 

gaa gac caa gaa 

Glu Asp Gin Glu 
450 

gca gaa aac ttg 
Ala Glu Asn Leu 

ggc get ttg ccc 

Gly Ala Leu Pro 

485 

acc tac gee aca 

Thr Tyr Ala Thr 
500 

ggg cca cgc agt 

Gly Pro Arg Ser 
515 

teg atg act ggt 

Ser Met Thr Gly 
530 
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gcc cca aag ctg cgc acc atg gag ate ate gat gag ctg gag gca get 
1747 

Ala Pro Lys Leu Arg Thr Met Glu lie He Asp Glu Leu Glu Ala Ala 
535 540 545 

cct cgc ggt att tac tea ggt ggc ttg gga tat ttt tec etc gac ggc 
1795 

Pro Arg Gly He Tyr Ser Gly Gly Leu Gly Tyr Phe Ser Leu Asp Gly 

550 555 560 565 

gca gtt gat etc tec atg gtg ate aga act etc gtc ate cag aac aat 
1843 

Ala Val Asp Leu Ser Met Val He Arg Thr Leu Val He Gin Asn Asn 

570 575 580 

cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 
1891 

His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 

585 590 595 

gag get gag tgg gag gaa ate cgc gtt aaa tea egg cct ctg ctg aat 
1939 

Glu Ala Glu Trp Glu Glu He Arg Val Lys Ser Arg Pro Leu Leu Asn 
600 605 610 

ttg ttt ggg gtt gaa ttc cca tgaegtaect cgtgtgggac ggt 
1983 

Leu Phe Gly Val Glu Phe Pro 
615 620 



<210> 702 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 702 

Met Arg Val Leu He He Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu 
15 10 15 

Ala Thr Tyr Val Glu Glu Val Thr Gly Gin Ala Pro Val Val Val Pro 

20 25 30 

Asn Asp Gin Glu He Asp Glu Met Leu Phe Asp Ala Val He Leu Ser 
35 40 45 

Pro Gly Pro Gly His Ala Gly Val Ala Ala Asp Phe Gly He Cys Ala 
50 55 60 

Gly Val He Glu Arg Ala Arg Val Pro He Leu Gly Val Cys Leu Gly 
65 70 75 80 

His Gin Gly He Ala Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro 

85 90 95 

Arg Pro Val His Gly Glu Val Ser Gin He Thr His Asp Gly Ser Gly 

100 105 110 

Leu Phe Ala Gly He Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser 
115 120 125 
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Met Val Ala Thr Arg Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser 
130 135 140 

Asp Asp Gly Leu lie Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser lie Gly Gly Gin Phe Gly His Gin 

165 170 175 

lie lie Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 

180 185 190 

Thr Glu Lys Thr He Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 

Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 

245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 

260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu He Phe Ala Asp Arg 
290 295 300 

Ala He Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 

Gin Asp Glu Trp Phe Glu Glu Thr He Lys Lys Leu His Asn Leu Val 

325 330 335 

Ala Pro Arg He Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 

340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys He Arg Arg Ala Gin Glu Leu He 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu He Cys Leu Thr Thr Lys Leu Gin Gly 
370 375 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser He 

405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe He Thr He Asp Ser Ala Gly Tyr 

420 425 430 

Val Glu Ser Lys Pro He Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu He He Ala Glu Leu Arg Ser Asn Pro Lys Asp 



979 



WO 01/00843 



PCT/IB00/00923 



450 

Arg Ala Glu Asn 
465 

Arg Gly Ala Leu 



Glu Thr Tyr Ala 

500 

Leu Gly Pro Arg 
515 

Gly Ser Met Thr 
530 

Glu Leu Glu Ala 
545 

Phe Ser Leu Asp 



Val lie Gin Asn 

580 

Ala Leu Ser Asp 
595 

Arg Pro Leu Leu 
610 



455 

Leu Met lie Val 
470 

Pro Thr Thr Val 
485 

Thr Val His Gin 



Ser Pro lie Glu 

520 

Gly Ala Pro Lys 
535 

Ala Pro Arg Gly 
550 

Gly Ala Val Asp 
565 

Asn His Val Glu 



Pro Glu Ala Glu 

600 

Asn Leu Phe Gly 
615 



Asp Leu Val Arg 
475 

Lys Thr Ser Lys 
490 

Leu Val Ser Thr 
505 

Cys Val Arg Ala 



Leu Arg Thr Met 

540 

lie Tyr Ser Gly 
555 

Leu Ser Met Val 
570 

Tyr Gly Val Gly 
585 

Trp Glu Glu lie 



Val Glu Phe Pro 

620 



Asn Asp Leu Ala 

480 

Leu Phe Asp Val 
495 

Val Ser Ala Glu 
510 

Ala Phe Pro Gly 
525 

Glu lie lie Asp 



Gly Leu Gly Tyr 

560 

lie Arg Thr Leu 
575 

Gly Ala Leu Leu 
590 

Arg Val Lys Ser 
605 



<210> 703 

<211> 747 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXA00958 

<400> 703 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 60 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg .aca cac gtt gtt 115 

Met Thr His Val Val 
1 5 

etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 163 
Leu lie Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe 

10 15 20 

gec gtg gec ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg 211 
Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 

25 30 35 

gaa acc att ttg gca gec aac ccg gac ctg ate tgc ctt tea cct gga 259 
Glu Thr lie Leu Ala Ala Asn Pro Asp Leu He Cys Leu Ser Pro Gly 
40 45 50 
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cct ggt tac cct gcc gat gcg ggc aac atg atg gcg ctg ate gag cgc 307 
Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu lie Glu Arg 
55 60 65 

aca etc ggc cag att cct tta ctg ggt att tgc etc ggc tac cag gca 355 
Thr Leu Gly Gin lie Pro Leu Leu Gly lie Cys Leu Gly Tyr Gin Ala 
70 75 80 85 

etc ate gaa tac cac ggc ggc aag gtt gag cct tgt ggc cct gtg cac 403 
Leu lie Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 

90 95 100 

ggc ace acc gac aac atg ate ctt act gat gca ggt gtg cag age cct 451 
Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala Gly Val Gin Ser Pro 

105 110 115 

gtt ttt gca ggt ctt gcc act gat gtt gag cct gat cat cca gaa ate 499 
Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu lie 
120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 547 
Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His Ser Leu Gly Cys Val 
135 140 ' 145 

gtt gcc cca gac ggt att gaa tea eta ggt acc tgt tec teg gag att 595 
Val Ala Pro Asp Gly lie Glu Ser Leu Gly Thr Cys Ser Ser Glu lie 
150 155 160 165 

ggt gat gtc ate atg gcg gca cgc acc acc gat gga aag gcc att ggc 643 
Gly Asp Val lie Met Ala Ala Arg Thr Thr Asp Gly Lys Ala lie Gly 

170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gtc att 691 
Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val lie 

185 190 195 

ttg tec cgc tgt gtc gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 
Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
200 205 



tea 



747 



<210> 704 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 704 
Met Thr His Val 
1 

Leu Val Asp Ala 

20 

Asn Thr Val Pro 
35 

Cys Leu Ser Pro 
50 



Val Leu lie Asp 
5 

Phe Ala Val Ala 

Val Glu Thr lie 

40 

Gly Pro Gly Tyr 
55 



Asn His Asp Ser 
10 

Gly Tyr Lys Cys 
25 

Leu Ala Ala Asn 



Pro Ala Asp Ala 

60 



Phe Val Tyr Asn 
15 

Thr Val Phe Arg 
30 

Pro Asp Leu lie 
45 

Gly Asn Met Met 
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Ala Leu lie Glu 
65 

Leu Gly Tyr Gin 



Cys Gly Pro Val 

100 

Gly Val Gin Ser 
115 

Asp His Pro Glu 
130 

Ser Leu Gly Cys 
145 

Cys Ser Ser Glu 



Gly Lys Ala lie 

180 

Thr Gly Pro Val 
195 



Arg Thr Leu Gly 
70 

Ala Leu lie Glu 
85 

His Gly Thr Thr 



Pro Val Phe Ala 

120 

lie Pro Gly Arg 
135 

Val Val Ala Pro 
150 

lie Gly Asp Val 
165 

Gly Leu Gin Phe 



lie Leu Ser Arg 

200 



Gin lie Pro Leu 
75 

Tyr His Gly Gly 
90 

Asp Asn Met lie 
105 

Gly Leu Ala Thr 



Lys Val Pro lie 

140 

Asp Gly lie Glu 
155 

lie Met Ala Ala 
170 

His Pro Glu Ser 
185 

Cys Val Glu Gin 



Leu Gly lie Cys 

80 

Lys Val Glu Pro 
95 

Leu Thr Asp Ala 
110 

Asp Val Glu Pro 
125 

Gly Arg Tyr His 



Ser Leu Gly Thr 

160 

Arg Thr Thr Asp 
175 

Val Leu Ser Pro 
190 

Leu Leu Ala Asn 
205 



<210> 705 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXA02790 

<400> 705 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 60 

agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met -Glu Pro Val Tyr 
1 5 

gta aag cgc cgc caa egg ttt att gec gtg acg ate get tea etc ate 163 
Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr lie Ala Ser Leu lie 

10 15 20 

etc att ate ggt gee ate ate tat ate ggt gta gee ace tea aac egg 211 
Leu He He Gly Ala He He Tyr He Gly Val Ala Thr Ser Asn Arg 

25 30 35 

acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 259 
Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 
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gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 307 
Glu He Pro Glu Gly Ser Ser He Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 

gaa cga gat ate gtg gee ace aac tea gcg ttc caa aca gcg gee age 355 
Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 
70 75 80 85 

aac aac ccc aac gcg ggt agt gta cag cca ggt ttc tac cgt ctg cag 403 
Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 

90 95 100 

gaa caa atg aac gca gca get gca gtg teg get ctg ctt gat cca gac 451 
Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 

105 110 H5 

aac cag gtt gat etc etc gac att cac ggc ggc gee ace ttg atg gac 499 
Asn Gin Val Asp Leu Leu Asp He His Gly Gly Ala Thr Leu Met Asp 
120 125 130 

gtc act gtt gtc ggc gga aac ace cgc gcg gga ate tac tec cag ate 547 
Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly He Tyr Ser Gin He 
135 140 145 

gca gee gtg ace tgc ace gaa ggc tec gee aac tgc ate ace get gag 595 
Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys He Thr Ala Glu 
150 155 160 165 

gat ttg cag cag gtt gee tec ace gtg teg cct gca gaa ttg ggt gtc 643 
Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 

170 175 . 180 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 691 
Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 

185 190 195 

cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 739 
Arg Leu Glu Gly Leu He Met Pro Gly Gin Tyr Val Val Asp Pro Ser 
200 205 210 

aac gac gee cag gga ate etc acc gat ctg ate acg cga tea gca aac 787 
Asn Asp Ala Gin Gly He Leu Thr Asp Leu He Thr Arg Ser Ala Asn 
215 220 225 

cat ttc caa gaa acc gac ate acg ggc cgt gca gat gee ate gga ctt 835 
His Phe Gin Glu Thr Asp He Thr Gly Arg Ala Asp Ala He Gly Leu 
230 235 240 - 245 

act cca tat gag ctg gtc acc gca gca tct tta ate gag cgc gaa gca 883 
Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu He Glu Arg Glu Ala 

250 255 260 

cca gca gga gat ttt gat aag gtc gee cgc gtc ate ttg aac cgt etc 931 
Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val He Leu Asn Arg Leu 

265 270 275 

gee gag cca atg cag ctg caa ttc gac tec acc gtc aac tac ggt ctg 979 
Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 
280 285 290 
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tct gaa caa gaa gta gca acc acc gac gaa gac cgt cag acc gtc acc 
1027 

Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 
295 300 305 

cca tgg aac act tac gcc atg gac ggc ctg cca caa acc ccc ate acc 
1075 

Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro lie Ala 
310 315 320 325 

gca gta tec acc gaa gca etc caa gcc atg gaa aac cct gca gaa gaa 
1123 

Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 

330 335 340 

aac tgg ctg tac ttt gtc acc ate gac acc gat gga acc acc gtg ttc 
1171 

Asn Trp Leu Tyr Phe Val Thr He Asp Thr Asp Gly Thr Thr Val Phe 

345 350 355 

aac gac acc ttc gaa gag cac gaa gcc gac att gag caa get ttg aac 
1219 

Asn Asp Thr Phe Glu Glu His Glu Ala Asp He Glu Gin Ala Leu Asn 
360 365 370 

agt ggc gtt eta gac age aac cga taaggatcag cgaataaaat tgg 
1266 

Ser Gly Val Leu Asp Ser Asn Arg 
375 380 



<210> 706 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 706 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe He Ala Val Thr 
1 5 io 15 

He Ala Ser Leu He Leu He He Gly Ala He He Tyr He Gly Val 

20 25 30 

Ala Thr Ser Asn Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu He Pro Glu Gly Ser Ser -He Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 

85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 

100 105 no 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp He His Gly Gly 
115 120 125 



984 



WO 01/00843 



PCT/IB00/00923 



Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

lie Tyr Ser Gin lie Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys lie Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 

165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala lie Ala Ala Val Glu Ala Arg 

180 185 190 

Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr 
195 200 205 

Val Val Asp Pro Ser Asn Asp Ala Gin Gly lie Leu Thr Asp Leu lie 
210 215 220 

Thr Arg Ser Ala Asn His Phe Gin Glu Thr Asp lie Thr Gly Arg Ala 
225 230 235 240 

Asp Ala lie Gly Leu Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu 

245 250 255 

lie Glu Arg Glu Ala Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val 

260 265 270 

Xle Leu Asn Arg Leu Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr 
275 280 285 

Val Asn Tyr Gly Leu Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp 
290 295 300 

Arg Gin Thr Val Thr Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro 
305 310 315 320 

Gin Thr Pro lie Ala Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu 

325 330 335 

Asn Pro Ala Glu Gly Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp 

340 345 350 

Gly Thr Thr Val Phe Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie 
355 360 365 

Glu Gin Ala Leu Asn Ser Gly Val Leu Asp Ser Asn Arg 
370 375 380 



<210> 707 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 

<400> 707 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 
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gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 115 

Met lie Gly Ala lie 
1 5 

tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc ace gac atg ccc 163 
Trp Ala Gin Gly Arg Asp Gly lie lie Gly Asp Gly Thr Asp Met Pro 

10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa ace ace atg ggc 211 
Trp His lie Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 

25 30 35 

cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 259 
Gin Pro Val He Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 307 
Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser Ser Arg Glu Pro Gly 
55 60 65 

gac tgg tec gec ggc ggc aca gtg gtc ace gaa ate cct aaa age ggc 355 
Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu He Pro Lys Ser Gly 
70 75 80 85 

tgg ate atg ggc ggc ggc gag gtc tac aag gee acc gtc ggc age gee 403 
Trp He Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 

90 95 100 

gac gtt tta gaa ata acg ctt ate gac gec acc ttc gat gtt tec act 451 
Asp Val Leu Glu He Thr Leu He Asp Ala Thr Phe Asp Val Ser Thr 

105 110 115 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 499 
Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt acc tea ggc gag tat cgt tac aag ttc cag cgc tac 547 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 

ate aag gtt taaggagcaa acaacatgag caa 579 

He Lys Val 

150 



<210> 708 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 708 
Met He Gly Ala 
1 

Gly Thr Asp Met 

20 

Lys Thr Thr Met 
35 



He Trp Ala Gin 
5 

Pro Trp His He 

Gly Gin Pro Val 

40 



Gly Arg Asp Gly 
10 

Pro Glu Asp Leu 
25 

He Met Gly Arg 



He He Gly Asp 
15 

Lys His Phe Lys 
30 

Arg Thr Trp Glu 
45 
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Ser Leu Pro Phe Lys Pro Leu Pro Gly Arg Glu Asn Phe lie Leu Ser 
50 55 60 

Ser Arg Glu Pro Gly Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu 
65 70 75 80 

lie Pro Lys Ser Gly Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala 

85 90 95 

Thr Val Gly Ser Ala Asp Val Leu Glu lie Thr Leu He Asp Ala Thr 

100 105 HO 

Phe Asp Val Ser Thr Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe 
115 120 125 

Asn Leu Asp Asp Glu Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr 
130 135 140 

Lys Phe Gin Arg Tyr He Lys Val 
145 150 



<210> 709 
<211> 2599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2599) 
<223> RXN02198 

<400> 709 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gec cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gec atg ggc ace cag etc 211 
Leu Ala Asn His Val Leu He Gly Asp Gly Ala Met Gly Thr Gin Leu 

25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 3 07 
Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin He 
55 60 65 

cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 355 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 

ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 403 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp He Ala Asp Arg 
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90 95 100 

tgc cgt gag ctt gcc tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 

105 110 115 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 499 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 

gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 595 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly lie lie Asp 
150 155 160 165 

ggt ggt ggc gat gcc ttt ttg att gag act get cag gac ttg ctt cag 643 
Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala Gin Asp Leu Leu Gin 

170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gcc atg get gaa ctt gat 691 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 

185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag ace ace ggc ace 739 
Thr Phe Leu Pro lie lie Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gcc gcg ttg aca gcg ctg cag cca 787 
Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gcc acc ggc cca gat gag 835 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gcc gat att cct gtg 883 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 

250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 

265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg -ctg get gga ttc 979 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 
1027 

Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 
1075 

Pro Glu His He Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 
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cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag caa 
1123 

Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala Gly Pro Val Glu Gin 

330 335 340 

gec tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 

«L 

Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 

345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 
1219 

Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 
1267 

Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gee aag cag caa acc cgc gat aat 
1315 yy 

Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 
1363 

Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 

410 415 420 

gec gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 
1411 

Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 

425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
1459 

Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
1507 

Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 
1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 
470 475 480 485 

cag cac ggt gcg gee gtg gtt gcg ctg acc att gat gag gaa ggc cag 
1603 

Gin His Gly Ala Ala Val Val Ala Leu Thr He Asp Glu Glu Gly Gin 

490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 
1651 

Ala Arg Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 

505 sio 515 
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gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
1699 

Asp lie Thr Gly Ser Tyr Gly Leu Asp lie Lys Asp lie Val Val Asp 

520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 
1747 

Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gee ate cgc gag ctg aag aag etc tac cca 
1795 

Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
1843 

Glu He His Thr Thr Leu Gly Leu Ser Asn lie Ser Phe Gly Leu- Asn 

570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 

585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
1939 

Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 
1987 

Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
2035 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gec gat gee aag gat get cgc get gaa 
2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 

650 655 660 

cag ctg gee get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 
2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg He He 

665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 
2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 
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aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 
2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 
710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gec tat ttg gaa 
2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 

730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 
2371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 

745 750 755 

ggc aag ggc aaa ate gtc gtg gec acc gtc aag ggt gac gtg cac gat 
2419 

Gly Lys Gly Lys lie Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
2467 

lie Gly Lys Asn Leu Val Asp lie lie Leu Ser Asn Asn Gly Tyr Asp 

775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gee atg ttg gaa gca 
2515 

Val Val Asn Leu Gly lie Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 
790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
2563 

Ala Glu Glu His Lys Ala Asp Val lie Gly Met Ser Gly Leu Leu Val 

810 815 820 

aag tec acc gtg gtg atg aag caa acc ate age gac 
2599 

Lys Ser Thr Val Val Met Lys Gin Thr lie Ser Asp 

825 830 



<210> 710 
<211> 833 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 710 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu lie Gly Asp Gly Ala 

20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin lie His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 
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Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 

85 90 95 

Asp lie Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 

100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
14 5 150 155 160 

Leu Gly lie lie Asp Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala 

165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 

180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro lie lie Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly He Asp Met He Gly Leu Asn Cys Ala 
225 230 .235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 

245 250 255 

Ala Asp He Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 

260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His He Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu . Thr Lys He Pro Ala 

325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 

340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser 
355 360 365 

Met He Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin 
385 390 395 400 
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Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 

405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 

420 425 430 

Thr Ser Ser Thr Leu Pro lie Met lie Asp Ser Thr Glu Pro Glu Val 
435 440 445 

lie Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser lie Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr lie 

485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg He Ala 

500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 

565 570 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 

580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 

645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 

660 665 670 

Ala Gin Arg He He Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro He Ala He He Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 
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725 

Val Ala Tyr Leu Glu 

740 

Ser Ala Gin Ala Glu 
755 

Gly Asp Val His Asp 
770 

Asn Asn Gly Tyr Asp 
785 

Ala Met Leu Glu Ala 

805 

Ser Gly Leu Leu Val 

820 

Asp 



730 

Pro Phe Met Glu Glu Glu 

745 

Gly Lys Gly Lys lie Val 
760 

lie Gly Lys Asn Leu Val 
775 

Val Val Asn Leu Gly lie 
790 795 

Ala Glu Glu His Lys Ala 

810 

Lys Ser Thr Val Val Met 

825 



735 

Ala Glu Ala Thr Gly 
750 

Val Ala Thr Val Lys 
765 

Asp He He Leu Ser 
780 

Lys Gin Pro Leu Ser 

800 

Asp Val He Gly Met 

815 

Lys Gin Thr He Ser 
830 



<210> 711 
<211> 2578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2578) 
<223> FRXA02198 

<400> 711 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gee cac aac aac gca cat tec tec gaa ttt ttg gat gcg • 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gee atg ggc acc cag etc 211 
Leu Ala Asn His Val Leu He Gly Asp Gly Ala . Met Gly Thr Gin Leu 

25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 307 
Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin He 
55 60 65 

cac cgc gee tac ttt gag gcg gga get gac ttg gtt gag acc aat act 355 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 
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ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 403 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp He Ala Asp Arg 

90 95 100 

tgc cgt gag ctt gec tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 

105 HO 115 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 499 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 

gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 595 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 
150 155 160 165 

ggt ggt ggc gat gee ttt ttg att gag act get cag gac ttg ctt cag 643 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 

170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gec atg get gaa ctt gat 691 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 

185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag ace ace ggc acc 739 
Thr Phe Leu Pro He lie Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gee gcg ttg aca gcg ctg cag cca 787 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gee acc ggc cca gat gag 835 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gee gat att cct gtg 883 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 

250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 

265 270 _. 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 979 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 
1027 

Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 

295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 
1075 

Pro Glu His lie Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 
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cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 
1123 

Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala Gly Pro Val Glu Gin 

330 335 340 

gec tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 
1171 

Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 

345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 
1219 

Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser Met lie Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 
1267 

Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 

375 380 385 

gat tgg gaa aag tgt gtg gat att gee aag cag caa acc cgc gat ggt 
1315 

Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin Gin Thr Arg Asp Gly 

390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 
1363 

Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 

410 415 420 

gee gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 
1411 

Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 

425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
1459 

Pro lie Met lie Asp Ser Thr Glu Pro Glu Val lie Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
1507 

Glu His Leu Gly Gly Arg Ser lie Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg -aaa ctg gta aag 
1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie Met Lys Leu Val Lys 
470 475 480 485 

cag cac ggt gcg gee gtg gtt gcg ctg acc att gat gag gaa ggc cag 
1603 

Gin His Gly Ala Ala Val Val Ala Leu Thr lie Asp Glu Glu Gly Gin 

490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 
1651 

Ala Arg Thr Ala Glu His Lys Val Arg lie Ala Lys Arg Leu lie Asp 

505 510 515 
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gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
1699 

Asp lie Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 
1747 

Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 

535 540 545 

ggc att gaa acc ate gaa gec ate cgc gag ctg aag aag etc tac cca 
1795 

Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
1843 

Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 

570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 

585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
1939 

Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 

600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 
1987 

Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
2035 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 
630 635 640 645 

ctg ttt gag ggc gtt tct get gee gat gec aag gat get cgc get gaa 
2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 

650 655 660 

cag ctg gec get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 
2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg He He 

665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 
2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 
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aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 
2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 
710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gec tat ttg gaa 
2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 

730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 
2371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 

745 750 755 

ggc aag ggc aaa ate gtc gtg gee acc gtc aag ggt gac gtg cac gat 
2419 

Gly Lys Gly Lys lie Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
2467 

lie Gly Lys Asn Leu Val Asp lie lie Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gee atg ttg gaa gca 
2515 

Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
2563 

Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 

810 815 820 

aag tec acc gtg gtg 
2578 

Lys Ser Thr Val Val 

825 



<210> 712 
<211> 826 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 712 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu He Gly Asp Gly Ala 

20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 
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Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 

85 90 95 

Asp lie Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 

100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly lie lie Asp Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala 

165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 

180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro lie lie Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly lie Asp Met lie Gly Leu Asn Cys Ala 
225 230 235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 

245 250 255 

Ala Asp lie Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 

260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His lie Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr -Lys lie Pro Ala 

325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 

340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser 
355 360 365 

Met lie Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin 
385 390 395 400 
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Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 

405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 

420 425 430 

Thr Ser Ser Thr Leu Pro lie Met lie Asp Ser Thr Glu Pro Glu Val 
435 440 445 

lie Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser lie Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr lie 

485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg lie Ala 

500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp lie Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 

565 570 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 

580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 

645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 

660 665 670 

Ala Gin Arg He He Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro He Ala He He Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 
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Val Ala Tyr Leu 

740 

Ser Ala Gin Ala 
755 

Gly Asp Val His 
770 



Asn Asn Gly Tyr 
785 

Ala Met Leu Glu 



Ser Gly Leu Leu 

820 



725 

Glu Pro Phe Met 



Glu Gly Lys Gly 

760 

Asp lie Gly Lys 
775 

Asp Val Val Asn 
790 

Ala Ala Glu Glu 
805 

Val Lys Ser Thr 



730 

Glu Glu Glu Ala 
745 

Lys lie Val Val 



Asn Leu Val Asp 

780 

Leu Gly lie Lys 
795 

His Lys Ala Asp 
810 

Val Val 
825 



735 

Glu Ala Thr Gly 
750 

Ala Thr Val Lys 
765 

lie lie Leu Ser 



Gin Pro Leu Ser 

800 

Val lie Gly Met 
815 



<210> 713 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 

<400> 713 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 

10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 

25 30 35 

ctt gcg cag acc gec cgc caa ttg gtc aac act gca -teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 307 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 

atg etc gat acc gee get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 

gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 

90 95 100 
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tac ttt ggc get get cgc ggt act gag ace ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 

105 HO us 

acc aag tgg ttt gat ace aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gec cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 

185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 739 
Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 835 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 

250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 

265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 979 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly . Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cac 
1027 

Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 
1075 

Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 

310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt acc 
1123 
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